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THE PEAK OF EFFICIENCY! 

ILLUSTRATED 
,6 WIDELY USED BY INDUSTRY & Model 64. Bit 

25WATTS PRICE it 361- 

THE DISCERNING ENTHUSIAST FOR RADIO, 
T. L & PRINTED CIRCUIT WORK 
FROM YOUR LOCAL DEALER 
OR SEND DIRECT TO:- 

ADCOLA PRODUCTS LTD., Name 

ADCOLA HOUSE, : Address ; 

GAUDEN ROAD, ; 
LONDON. S.W.4. 
TELEPHONE 01.622.0291 ' m m m m m" "' J 

Send coupon for latest leaflet 
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Lasl.3r Radio 
EX CL (JSI VE SKYROVER 

Mk II 
COMMUNICATIONS 

RECEIVER 

A completely 
short wave receiver 
exclusive to Lasky's, 
at a real economy 
price. Four valve line 
up using one each 
0BE8. 6BA6, 6A Vii 
and 6AR5 valves, 
gives highly sensitive 
reception and power- 

ful gain. Switch selected SW frequency 
range cover: 1.5 to 30 Mcls in three 
separate bandepread ranges and full 

AM medium waveband cover in one range 660 -1,600 Kc /s. Vernier reduction 
drive tuning with One hair line cursor. Controle include volume on /off, BFO, Band selector - 

Power on Indicator lamp. External antenna connections and mains fuse at rear. 8 ohms 
internal speaker plue standard 5mm Jack socket for phones on front. For 2'20/240V AC 
mains operation. Shang metal cabinet finished in grey crackle with anodised silver front 
panel. Size 9i - 5j o Silas. complete with mains lead and full instructions. 

LASKY S £1715.0 PRICE 

TRIO 
JR-500SE 
This high performance receiv- 
er is made especially to cover 
the amateur hands are I 

utilises a crystal controlled 
double heterodyne circuit tee 
extra sensitivity and stahhllt3. 
Brief spec: Covers all the 
amateur bands in 7 separate 
ranges between 3 5 and 29.7 
Me /s. Circuit ueee 7 valves, 
2 transistors and 5 diodos 
plus 8 crystals; output 8 ami 
600 ohm and 500 ohm phone 
Jack. Special features: Crystal 
controlled oscillator Vari- 
able BFO VFO AVC ANL S meter SSB -CW Stand -by switch Special 
double gear dial drive with direct reading down to 1 kHz Remote control socket for 
connection to a transmitter. Audio output 1 watt. For use on 115/250V A.C. Mains. Superb 
modern styling and control layout- finished in dark grey. Cabinet size 7 x 13 a 101n. 
Weight 18 iba. Fully guaranteed, complete with Instruction manual and service data. 

COMMUNICATIONS 
EQUIPMENT 

LASKY'J £ 6 1 O 0 
PRICE 

Carr. FREE I 

SP -5D "SPEAKER MATE" 
TRIO commmnieations speaker unit- matching the above receiver In 
both style and size. Contains 5 x 3in. eliptical 8(1 speaker specially 
designed to give extremely ensp reproduction of voice frequencies. 
Dark grey metal cabinet -Mzc 7 .: 3i 

ILASKY'S 7/ PRICE 8 8 
TRIO HS4 HEADPHONES 

1£5.19.6 FI.I;E 

Post 3/6 

Rugged construe ion plus comfort 
make these a must for the Ham. 
Dynamic Head et. Input Im- 
pedance 8 ohms matching 4 -16 
ohms. Max. power 3 watts. 
Frequency range 300:3,000 HZ. 

GET YOUR LASKY'S AUDIO -TRONICS PICTORIAL 

FREE I60 
colour pages in large 18 x 11In. format packed with 

ll00's o[ items from our vast stocks. HiFi, Radio, 
Electronics, Test equipment. 

Send 1/6 for poet only and ïnclosion on our regular mailing list 

NEW TUNER AMPLIFIER 

WIEN 
FMX -1917 

A new solid state AM /FM Multiplex 
tuner Amplifier offering excellent quality 
and pleasing design at a price you can 
afford. Brief spec.: 18 transistors, 9 
germanium diodes, 1 variable diode and 
1 silicon rectifier. Single ended push pull 
amplifier- output 5W EMS per channel 
into 8 ohms. Frequency response 30c/s 
to 12 Kc /s. Frequency range: FM -88 to 108Mc /s, AM -535 to 1605Kc /e. Stereo separation 
I5dB at 100µV input. External FM aerial; built-in ferrite cod antenna for AM. control.: 
Balance, Mode, Tone, Vol. /on -off, tuning. Input for ceramic phono pick -up. Powered by 
220/260V A.C. 50 /60c /s. 
Extremely well made oiled walnut cainet with large clear tuning dial (black /grey /silver 
trim). Size 14 . 81 . 51in. 

IPRICE 
LASKY'S £29.0.0 Carriage FREE 

i 

LASKY'S 
AUDIO PLAN 
STEREO AMP 
Made by well known British manu- 
facturer and incorporating the very 
latest transistor circuitry. Spec: Output 5 watts per channel: 14 transistors (7 per channel) 
plue rectifier and varector in each channel: frequency response 25 c/s to 20 KO at 3 
watts (distortion better than 1%); input requirements P.C. 12 m /v., Radio 80 mlv, tape 
80 m/v (radio and tape inputs are aleo suitable for higher output crystal cartridges); 
output imp. 8 -16 chue: bass treble and balance controls wish switching for Mono or Stereo 
and tape monitor; outlet socket for tape recorder. For 1154260 v. A.C. mains. All circuits 
are fully fuse protected. Very compact free standing teak cabinet, size 13 }x65 x 46in. 
with brushed aluminium front panel; all input(' and outlets are grouped at rear for easy 
access. 

IPRICE 'S £16.10.0 
LASKY'S "Compact" 
STEREO 
A M P 
Lasky's 5 x 5 watt 'Compact' 
integrated etereo amp. with 
unique provision for record 
deck to be mounted in the 
top of the cabinet. Employ- 
ing 10 silicon transistors and 
4 dindes the amplifier de- 
livers up to 5 watts EMS 
into 15 ohm speakers, with 
negligible distortion. Bass, 
treble, balance and volume 
controls plus mono /stereo 
mode switch. Inputs suie - 
able for medium output 
ceramic cartridges, radio or 
tape input, plus tape record output. The top of the amplifier will accept any turntable 
up to 13 x 15in. The stereo 'Compact' is of very slim proportions with distinctive blue/silver 
front panel, teak side panels and top (motor board) covered in black leather grain P.V.C. 
Size 106 x 34 x 14in. For 220/240V AC. This te certainly the ideal basil for a low cost home 
stereo 'Compact' system -see Package offer below. 

LASKY'S PRICE £21.0.0 
SUGGESTED PACKAGE DEAL 

' Lasky's "Compact" amplifier. 

I2 Foster FCS -104 speakers. 
Garrard 2025TC with stereo cartridge. 

Post 7/6 

Post 15/- ! 2 Perspex cover 70/- extra 

Branches 

f 207 EDGWARE ROAD, LONDON, W.2 Tel.: 01 -723 3271 
Open all day, 9 aim. -E p.m. Monday to Saturday 

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

152/3 FLEET STREET, LONDON, E.C.4 Tel.: 01 -353 2833 
Open all day Thursday,. early closing 1 p.m. Saturday 

High Fidelity Audio Centres 

42 -45 TOTTENHAM CT. RD., LONDON, W:1 Tel.: 01 -580 2573 
Open all day, 9 a.m. - 6 p.m. Monday to Saturday 

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

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3 -15 CAVELL ST., TOWER HAMLETS, LONDON E.1 Tel.: 01 -790 4821 
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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 
Driver Transformer LFDT4 /1 
Output Transformer OPT1 
Printed Circuit PCA1 

12/6 
9/6 

10/6 
9/6 

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

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

7/6 
7/6 

10/6 
10/6 

CIRCUITS 

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 

GOODMANS HIGH FIDELITY 
MAN UAL 
A Guide to full 

listening enjoyment 

TRANSISTORISED 
FIER 15 + 15 watts 
Negligible distortion 

The Manual is much more than a cata- 
logue of Goodmans High Fidelity Loud - 
speakers-it contains informative articles. 
including advice on stereo, special begin- 
ners page, and full cabinet drawings. 
You'll find it interesting as well as 
informative. 

The Perfect Combination 

MAXAMP 30 
STEREOPHONIC HIGH FIDELITY AMPLI- 

Silicon solid state Integrated pre -amplifier - 

£54. 

STEREOMAX 
MATCHING AM /FM STEREOPHONIC FM TUNER 
Transistorised Outstanding specification Stereo de -coder (optional) 
£65.5.0+ £17.5.5 P.T. 

Both MAXAMP 30 and STEREOMAX have polished wood cases 
(10f" x 51" x 71" deep) in Teak or Walnut to order. 

Full specifications of the Maxamp 30 and Stereomax are given in the 
High Fidelity Manual -send the coupon for your FREE copy -or pay 
an early visit to your Goodmans dealer. 

I FREE Please send Hi -Fi Manual together with name and address 
of my nearest Goodmans dealer. 

I Name 

Address 

L. 
PW4 J 

GOODMANS LOUDSPEAKERS LTD 
AXIOM WORKS WEMBLEY MIDDLESEX. Tel: 01 -902 1200 

890 

T STEREO ÑI F O I 

RECORD PLAYER 

Build your own Hi-Fi Record 

Player with the Serenade 

fully transistorised amplifier 

which comes complete with 

2 -10" s 6" speakers end 
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 resp 

50.15,000 c /s. 
EASY TO INSTALL 

NO TECHNICAL KNOWLEDGE 

REQUIRED 
Gns. 

171,3 Only 28 
H. P. terms available. 

Dep pyl of 3619 
mon- 

thly payments 

Sendl£ 0.3.6 today. 
Amplifier available sep- 

arately at only 18 Gns. 

POST 

THIS 
COUPON 

NOW! 

FANTASTIC BARGAIN OFFER! 
"TRANSCONTINENTAL" 

FULLY TRANSISTORISED STEREOPHONIC 
RADIOGRAM CHASSIS 

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

P&P 10 Watts Total output 34 L GNS. 7/6 17 Transistors & 10 diodes 
EASILY FITTED NO TECHNICAL KNOWLEDGE NECESSARY 

H.P. available £12.1.6 dep. plus 18 monthly pay- 
ments of 32/- (Total H.P. £40.17.6). 

Send £12.19.0 today. 

Callers 
Welcome 

MP I. ' 
PLEASE SEND ME FREE DETAILS OF YOUR RANGE 

e 

100 CHASE SIDE. SOUTHGATE. Dep P469 , 
LONDON. N.14. TELEPHONE PAL 3733/9666 ® radio 
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VALUABLE NEW HANDBOOK 

TO AMBITIOUS 

ENGINEERS 
Have you had your copy of "Engineering 

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. 

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., Electronics, Etc 
A.M.I.E.R.E.CIty & Guilds 

Radio Amateurs Exam. 
R.T.E.B.Certiiicate 
P.M.G. Certificate 
Practical Radio 

Radio R Television Servicing 
Practical Electronics 

Electronics Engineering 
Automation 

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

B.I.E.T. 

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

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

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

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

POST NOW ! 
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 

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD 
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THE 'YORK' HIGH FIDELITY 3 SPEAKER SYSTEM 
* Moderate size, only 25 x 14 x loin. Complete Kit 

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

R.S.C. STEREO /20 HI -FI AMPLIFIER PROVIDING 
10/14 WATT ULTRA LINEAR PUSH -PULL OUTPUT 
ON EACH CHANNEL. SUITABLE FOR "MIKE ". 
GRAM, RADIO OR TAPE. (7) valves ECC83, (2) ECL86. 
(4) EZ81. Frequency Response: - 2dB 30- 20,000 c.p.s. 
Hum Level: 65dB down. Sensitivity: 30 millivolts max. 
Harmonic Distortion: 0.2% *Four -position tone 

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

bled with our usual 12 mths' gntee 19gns. Or Dep. £4.10.0 and 
Carr. 12/6 9 monthly payments £2 (Total £22.10.0). Send S.A.E. for leaflet. 

R.S.C. A10 30 WATT ULTRA LINEAR HI -FI 
AMPLIFIER l high output, with Pre -amp./ 

Tone Control Stages. Performance figures of 
factory built units: Hum level -70dB. Frequency 
response . 3dB 30- 20,000c/s. Sectionally wound out - 

put transformer. All high grade components. 
Valves EF86. EF88. ECC83. 807. 807. GZ34. 
Separate Bass and Treble Controls. Sensiti- 
vity 36 mV so that almost 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 Hass, 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- 14 Gns. point wiring diagrams and instructions. Carr. 
Twin -handled perforated cover 27/6. Supplied factory built with EL34 
output valves. 12 months' guarantee for 17 gns. TERMS: Deposit £5.14.0 
and 9 monthly payments of 31/3 (Total £19.15.3). Send S.A.E. for leaflet. 

R.S.C. All HIGH FIDELITY 12 -14 WATT AMPLIFIER 
PUSH -PULL ULTRA LINEAR OUTPUT 
"BUILT -IN" TONE CONTROL PRE -AMP. 
Two input sockets with associated controls 
allowing mixing of "mike" and gram, etc. etc. 
High sensitivity. 5 valves -ECC83 (2), EL84 (2). 
EZ81. High quality sectionally wound output 
transformer. IND. BASS AND TREBLE CON- 
TROLS. Frequency response , 3dB 30- 20,000 c /s. 
Hum level -60dB. SENSITIVITY 40 millivolts. 
Suitable for Crystal or Ceramic PUs, all types 

"mikes ". For Musical Instruments such as String Base. 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 27/8. TERMS ON ASSEMBLED 
UNITS. Deposit 87/8 and 9 monthly payments of 22/ -. (Total £14.5.6). 
RSC AIIT TRANSIS- 
TORISED VERSION of 
above complete kit 9 Gns 

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

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

Peak 0/P rating. 
*Two extra heavy duty 
12in. Loudspeakers. 
* Four Jack inputs and 
two Volume Controls for 
simultaneous use of up to 
four pick -ups or "mikes ". 
Bass and Treble controls. 
52 r Gns. darr. 301- o 

dap. £10.1.9 
and 9 monthly payments of 
£5.11.9. (Total 571 gas.), 
Send S.A.E. for leaflet. 
Also 1120 Hass Inc. 15in. 
251v Spkr. 291 ens, 615 inc. 
121 ... 201, Spkr. 191 ens 
R.S.C. BATTERY /MAINS 

CONVERSION UNITS 
Type ItM1 
An all -dry 
battery eli- minator, 
Size Si x41 
2in. approx. 

Completely replaces bat- 
teries supplying 1.5v. and 
90v. where A.Ç. mains 200/ 
250v. 50c /s is available. 
Complete kit with diagram 
49/11 or assembled 59/11. 
SELENIUM F.W. ( 

RECTIFIERS (Bridged) 
All 6 /12v. D.C. output. Max. 
A.C. input 18v. la. 3/11. 
2a. 8/11.34. 9/9.48.18/9.6a. 
15/9. 

R.S.C. MAINS TRANSFORMERS 
FULLY GUARANTEED. Interleaved and Impreg- 
sated. Primaries 200 -250v. 50c /r. Screened 
MIDGET CLAMPED TYPE 22 2l 21in. 
250v., 60mA, 6.3v. 2a. 16/11 
250- 0- 250v.,611mA 63v. 2a. 16 /11 
FULLY SHROUDED UPRIGHT MOUNTING 
250- 0 -250v. 60mA, 6.3v. 2a., 0- 5.6.3v. 2a. 21/9 
250- 0 -250v. 100mA, 6.3v. 4a., 0- 5 -6.3v. 3a 87/9 
300- 0 -300v. 100mA, 63v. 4a., 0-5-6.3v. 3a 87/9 
300- 0.300v. 130mA, 6.3v. 4a., c.t., li3c, la. 

For Muuant 510 Amplifier 46/9 
350- 0 -350v. 100mA, 6.3v. 4a., 0.5 -6.3v. 3a. 87/9 
350- 0 -350v. 150mA, 6-3v. 45., 0- 5 -6.3v. 3a 47/9 
425- 0 -425v. 200mA, 11.3v. 4a., e.t., 5v. 3a. 69/9 
425. 0- 425v.200mA,6.3v. 4a.,63 v. 3a.,5v. 3a. 75/- 
450- 0- 450v. 250mA, 6.3v. 4a., c.t., 5v. 3a. 87/9 
TOP SHROUDED DROP -THROUGH TYPE 
250- 0 -250v. 70mA, 6.3v. '2a., 0- 5 -6.3v. 2a. 21/9 
250- 0 -250v. 100mA. 6.3v. 3.5a. 25/9 
250- 0 -250v. 100mA, 6.3v. 2a, 0.3v. la. 29/9 
350-0-3130v. 80mA, 6.3v. 2a.,11-5.63v. 2a. 27/9 
250- 0 -250v. 100mA, 6.3v. 4a., 0- 5 -6.3v. la 87/9 
300 -0.300,-. 100mA, 6.3v. 4a., 0.5 -6.3v. 3a 37/9 
300.0 -300v. 190mA, 6.3v. 4a.. 0-5-63v. la. 

Suitable for Mallard 510 Amplifier 44/9 
350- 0 -350v. 100,nA, 6.3v. 4a., 0- 5 -6.3v. 3a 87/9 
:350- 0 -350v. 150mA, 6.1v. 4a., 0- 5.6.3v. 3a 45/11 
FILAMENT or TRANSISTOR POWER PACK Types 
63v. 1.5a. 7/9; 63v. 2a. 8 /9; 63v. la. 10/9; 63v. 
Os. 21/9; 12v. la. 8/9; 12v. 3a. or 24v. 1.5a. 21 /9; 
0- 9 -18v. lia. 17/9; 0- 12- 25 -4.2v. 2a.29/9. 
CHARGER TRANSFORMERS 6.0 -15v. í1a. 14/11; 
lia. 17/9; la. 19 /11; 5a. 23/9; 65. 27/9; fia. 38/9. 
AUTO (Step UP /step DOWN) TRANSFORMERS 
0- 110 /ilOv. 200 -230 -250v 50 -80 watts 15/9 
150 watts, 29/11; 250 watts 49/9; 300 watts 99/9 
OUTPUT TRANSFORMERS 
Standard Pentode 5,0000 or 7,0000 to 3 0 .. 8/9 
Push -Pull 8 watts EL84 to 30 in. 150 12 /9 
Push -Pull 10 watt. Oy6 ECL86 to 3, 6, 8 or 150 22/9 
Peuh -Pull ELM to 3 or 150 10 -I2 watts , 21/9 
Push -Pull Ultra Linear for Mollard 510, etc. 89/9 
Push -Pull 15 -18 watts, sectionally wound öLO, 

KT66, ate., for 3 or 150 85/9 
Push -Pull 20 watt high quality sectionally 
wound ELM, 6L11, KT66 etc. tua or 150 59/9 
SMOOTHING CHOKES 
150mA, 7 -10H, 2500 12/9; 100mA. 1011, 2000 10 /9; 
2.10mA, 11111, 3500 8/9; 60mA, 1011, 4000 4/11. 

att BLACKPOOL OAGENT 227 $ APPOINTED 
CS 

RSC 
R.S.C. COLUMN SPEAKERS Covered In two -tone Rexine/ 
Vynair, ideal for vocalists and Public Address, 15 ohm matching. 
C57 15 watts inc. five 7 x 4fn. speakers 57.19.11. 
Type C48S, 30 watts. Fitted four 8fn. high flux 8 watt speakers. 
Overall size approx. 42 x 10 x 51n. Or deposit 85 /- 16 Gns. and 9 mthly pmts 34/9 (Total£18.17.9) Carr. 10 / -. 
Type C412S, 50 watts. Fitted four 12in. 11,000 line 15 watt 24 Gns. speakers. Overall size 56 x 14 x 9in. approx. Carr. 15) -. 
Or Deposit £4.13.6 and 9 monthly payments of 52/6 (Total £28.5.0). 

30 WATT HI -FI AMPLIFIER 
for Guitar, Vocal or Instrumental Group 
A 2 or 4 input, 2 vol. control Hi -Fi unit with Sep- 

arate Bass and Treble controls. Current valves. Peak 
output rating. Strong Rexine covered cabinet with hand- 
les. Attractive black /gold perepex facia. Neon indicator. 
For 200 -250v. A.C. mains. For 3 or 15 ohm speakers. Send 

9 mthly payments of 
Deposit 

9/8 (Total ß21)d. 18 Gns. Carr. 

12in. HIGH QUALITY LOUDSPEAKERS 
In Teak or Afrormosia veneered Cabinets 
15 
3or15 ohms, Carr 7/6 £5.15.0 20 Watt 

ohms Carra /9 £6.19.9 

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

Brand new, guaranteed. Terms available over £8. Carr. 10 /- extra. 
121n. 30 watt 6-8 ohms 121 ° 311 watt ISin. 40 watt 15 ohms 
Normally 15 ohms impedance 

approx. £lz £6.19.9 Normally £6.19.9 ExtaaLYavy1 D Gns. 
£10.10.0. 

FANE 
'POP' 100 
LOUDSPEAKER 

18" 100 Watt 
Fantastic power 
handling. Guar- 
anteed 2 years. 1Ll Gns POST FREE 

ARMSTRONG UNITS 
CLEARANCE 

Stereo Amplifier 222 Our Price £25 
AM /FM Tuner -Amp 227M Our Price £35 

POWER PACK KIT Consisting of Mains 
transformer, Metal Rectifier, Electrolytics, 
smoothing choke, chassis and circuit. 200/ 
250v, A.C. mains. Output 250v. 24/11 60mA 63v. 2e. Supplied with case 
in lieu of chassis 28 /11. Or assembled 39/11. 

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

14 WATT HI -FI AMPLIFIERS áté JackilnpuLsTwo ßói: 
controls for mixing purposes. Separate Bass and Treble Controls. Valves 
ECC83, ECL86. ECL86, EZ80. Output for 15 ohm Loudspeaker. 200 -250v 50 c.p.s. 
A.C. mains operation. Size approx. 8 x 8 x Bin. Factory £6_19_11 Carr. 
built and fully guaranteed. Limited number to clear at 10 /- 

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

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

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

PRINTED CIRCUIT KITS for making printed circuits. 
Complete with 72 square Ins. laminated board and necessary fluids. 12/9 

37/9 

J.B. VHF /FM DIAL 8. DRIVE ASSEMBLIES 
Complete with escutcheon. Size 7" 41 -. Escutcheon 71' 2f ". ONLY 9/9 
TAPE RECORD/PLAYBACK AMPLIFIERS 4 watts output. Magic 
Eye Recording level indicator. For 3 ohm L /S. All normal £7.19.11 
facilities. Less Facia plate. For 200 /250 A.C. mains. Carr 8/6. 

HEAVY DUTY 15in. 40 WATT LOUDSPEAKERS /ONLY 

in substantial Rexine / Vynair covered cabinet. Carr. 15- 14 Gns. 

MINI -8 HI -FI LOUDSPEAKER UNITS 
59/11 Teak veneered cabinet, size 9; x fil x 7)in. Peak power 

handling 8 watts 3 ohms or 15 ohms. Clearance Price 

JASON VHF /FM TUNER DESIGNS 
All parts FMTl 5 Gns. FMT2 £6.19.11. Gns. Please state channel 

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

Carr. 11/6 

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

4 amp with variable charge rate selector 419 
6 amp heavy with variable charge rate 69/9 p duty selector' 
All types 200 -250v. A.C. mains. Ready built 10/- extra. 

£11.19.6 
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SENSATIONAL R.S.C. HIGH FIDELITY STEREO PACKAGE OFFERS 
"PACKAGE 3" 30 WATT SYSTEM * Goldring Transcription Turntable on Plinth 
* Shure Magnetic Pick -up Cartridge * Super 30 Amrlifier in cabinet 
* Pair of Stanton Loudspeaker Units 85 Gns. 
Special inclusive price. Fully wired plus small 
units ready to "plug -In ". Carr. 25/ -. P.T. surcharge 
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. HF1OOD 10' 15W£5.15.0 
HFSIOL 5' 10W 57/9 HF120 12' 15W 69/9 
HF801D 8' 8W 57/9 HFI20D 12' 15W 79/9 
HF811D 8' IOW 4 gns. HFI20 12' 15W 89/9 
HF102D 10' 8W 59/9 HFI28D 12' 15W 5 gns. 

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

DORSET Size 18 x 11 x 91n. Range 45- 
15,000 c.p.s. Rating 8-10 watts. Fitted 
High flux 81n. Dual Cone f 8. 19.9 speaker. Imp. 3 or 15 ohms. Inc. 

Carr. 
STANTON IIIS Size 1Bx11x101n. Rating 
10 watts. Incorporating Fane 803b 
speaker with roll rubber cone surround 
and 15,000 line magnet. High flux tweet- 
er. Handsome Scandinavian design 

cabinet. Range 30- 20,000 c.p.s. Im- 16 Gns. pedance 3 or 15 ohms . Gives smooth 
realistic sound output. Inc. cart. 
GLOUCESTER Size 25 x 18 x loin. 12in. High flux 
12,000 line speaker. Cross -over unit and Tweeter. 
Rating 10 watts. Frequency range I2 Gns. 40- 20,000 c.p.s. Impedance 15 ohms. 2 

E2 EQUIPMENT CABINET 
Size 17' wide 14 }' deep 111' high. 
Cut for TA12, Super 15, Super 30 
and other amplifiers. 'Hinged' 
Perspex cover. Satin Teak or 
Afrormosia veneer 8 Gns. finish. Price inc. carr. 

Matched for optimum performance. Send for 
coloured brochure showing other money saving 

offers. 
"P.1( KAGE 2" 30 WATT SYSTEM 
* Garrard SP25 Mk II Turntable on Plinth 
* Goldring CS90 Ceramic P.U. Cartridge 
* Super 30 Amp. In cabinet, 7G G 
* Pair Stanton Speaker Units JJ 25/- 
Special inclusive price. Fully Plus small 
wired units ready to "plug -in" P.T. surcharge 

"PACKAGE 1" 13 WATT SYSTEM * Garrard SP25 Mk II 4 sp player unit on plinth 
Illustrated with TFMI Mk II Tuner fitted * Goldring CS90 Ceramic P.1.1. Cartridge 

EXTREMELY ATTRACTIVE AND VERSATILE PLINTHS ( * P Amplifier in cabinet * Paiair of Dorset Loudspepe aker 491 Gns. finished in Teak or Afrormosia veneer. Tinted Units Specialincluslve price. 
Perspex "hinged" cover with satin chrome handle. 

RECORD PLAYING UNITS' 
Money saving units. Ready to 
RP2 Taper Recorderlfier or 
sisting of Garrard SP25 Mk II 
(with heavy turntable) fitted 
Goldring CS9O high compli- 
ance ceramic Stereo /Mono 
cartridge with diamond sty- 
lus. Mounted on Plinth. Inc. 
Perspex cover. Carr. 22Gns. 15/ -. Plus 8/7 P.T. 
surcharge. 
RP3 As 

oldring L nco GL B 
Transcription unit and CS90 
Cartridge. Supplied with 
Perspex Cover. Carr. 21/ -. 
£28 Inc. P.T. surcharge 

R.S.C. PLINTHS for 
Record 
Playing 
units. 
Teak 
finish 
cut for 
Garrard 59/9: 

3000, AT6, AT80, SP25 or Gold - 
ring GL68. 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 MOTOR BOARDS cut for I -- 

Garrard Turntables and 129 I INTEREST CHARGES REFUNDED on Credit many other units. Price 
R.S.C. TAO O Watt HIGH FIDELITY SOLID 

Is 

STATE AMPLIFIER 
1.00-250v. AC mains operated 
Frequency Response 30- 

1 20,000 c.p.s. -2dB. Harmonic 
I 
Distortion 01% 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, 95 x 21 x 55ín. Attractive 
brushed silver finish facia plate 101 x 311n. and 
matching knobs. Complete kit of Darts with full 
wiring diagrams and instructions. Carr. 7/6 
Or factory built with 12 months 6 Gns. guarantee. 8 Gns. 

Sales settled in 3 months. 

BLACKPOOL 
AGENT 

OrDeP.210and9monthlÿ 
APPOINTED payments £5.4.0. (Total 

£58.16.0.) Perspex cover 
See other page 3gns. extra. 

RSC TA1213 WATT STEREO AMPLIFIER 
FULLY TRANSis I OItISID, SOLID STATE CONS'l'II CTION 
HIGH FIDELITI OUTPUT OF 65 WATTS PER CHANNEL 
Designed for optimum performance 
with any crystal or ceramic Gram 
P.U. cartridge, Radio tuner, Tape re- 
corder, Mike' etc. * 3 separate 
switched input sockets on each chan- 
nel * Separate Bass and Treble con- 
trols * Slide Switch for mono use * 
Speaker Output 3-15 ohms * For 
200 -250v A.C. mains * Frequency 
Response 30- 20.000 c.p.s. -2dB * Harmonic Distortion 01% at 1000 
c.p.a. Hum and Noise -70dB * Sensitivities (1) 300mV (2) 50mV (3) 
100mV (4) 2mV Output rating I.H.F.M. * Handsome brushed silver 
finish Facia and Knobs. Complete kit of parts with fun .1 Carr, 
wiring diagrams & instructions. Factory built with 12 1t. 7/9 
mth gotee 18 GNS or Deposit 84.16.0 and 9 mthly 2 GNS. 
pints 31/6 (Total £18.19.6). Or in Teak or Afrormosia veneer 
housing 19 Gns. Dep. £4.19.0 and 9 mthly pymts 39/ -. (Total 122.10.0.) 

AUDIOTRINE HI -FI SPEAKER SYSTEMS 
Consisting of matchedl2in. 12,0001ine 10 watt 15 ohm 
high quality speaker, cross -over unit and tweeter. 
Smooth response and extended frequency range en- 
sure surprisingly realistic reproduction. 5 Gns. Or Senior 15 watt inc. HF 128 
15,000 line Speaker 8 Gns. Carr. 6/6 Carr. 5/9 

H -FI SPEAKER ENCLOSURES Teak or Afrormo- 
sia veneer finish. Modern design. Acoustically lined and 
ported. Inc. carr. 
JE8 Size 18 x 11 x 11n. Pressurised. Gives 4 Gns. pleasing results with any 81n. Hi -Fi 'speaker. 
SE8 For optimum performance with any Bin. 5 Gns. Hi -F1 'speaker. Size 22 x 15 x 91n. 
SEIO For outstanding results 
with1 in x Hi 

'epkr f5.10. 0E Fi' pkrand eeter 
with 

5 Gns. Size 

R.S.C. TFMi SOLID STATE VHF /FM RADIO TUNER 
Total cost of parts 
with detailed wiring 
diagrams & instruc- 
tions. 

14 Gns. Inc. 
Carr. 
Or factory. built 
165 gns. Or to Teak 
finished cabinet as 
illustrated 19t gns. 
Terms: Deposit £5 
and 9 monthly pay- 
ments £2. Total £23. 

R.S.C. SwPIER /SANN AMPUF/ER 
FULLY' I'RANSISTORISED 200/250v. A.C. Mains. 
OUTPUT 10 WATTS R.M.S. cont. into 15 ohms. 

15 WATTS R.M.S. cont. Into 3-4 ohms. 
TRANSISTORS. 9 current types of high quality by 
leading manufacturers. 
5 POSITION INPUT SELECTOR SWITCH 
EQUALISATION to Standard R.I.A.A. and C.C.I.R. 
Characteristics for Gram and Tape Heads. 
FULL TAPE MONITORING FACILITIES. 
SENSITIVITIES: Magnetic P.C. 4 mV. Crystal or 
Ceramic P.U. 400 mV. Microphone 4.5 mV. Tape Head 
&5 mV. Radio /Aux or Ceramic P.U. 110 mV. 
FREQUENCY RESPONSE: ±2dB 20- 20,000 c.p.a. 
TREBLE CONTROL: +15dB to -14dB at lO Kc /s. NEG FEEDBACK : 52dB. 
BASS CONTROL: +17dB to -15dB at 50 c /s. HUM LEVEL: -75dB. 
HARMONIC DISTORTION at 10 Watts 1,000 c.o.s. 02 %. 
Complete Kit of parts with full constructional details and 112 Gns. point to point wiring diagrams. Carr. 12/6 
Supplied factory built 151 Gns. Carr. 12/8. Terms: Deposit 4 Gns. and 9 
monthly payments 31/1 (Total £18.3.9). Or in Teak or Afrormosla veneer 
housing as illustrated. 19 Gns. 
ALL COMPONENTS ETC. ARE OF A HIGH STANDARD AND 
SUPPLIED BY LEADING MANUFACTURERS. 

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

for standard 80 ohm co -axial Input. Visually matching our Super 15 and 
30 amplifiers and of the same high standard of performance and reliability. 
The pre -wired tuning head facilitates speed and simplicity of construction. 
Printed circuitry. Only high grade transistors and components used. A 
quality product at considerably less than the cost of comparable units. 
Stereo version, all parts 20 gns. Inc. carr. Assembled 221 gns. inc. carr. 

SOLID STATE 
CONSTRUCTION 

SPECIFICATIONS COMPARABLE 
WITH UNITS COSTING 
CONSIDERABLY MORE 

R. S.C. SUPER 3 0 STEREO,QIMPl/F/ER 

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

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

BIRMINGHAM 30/31 Gt. Western Arcade opp Snow Hill 
Station 021 -236 -1279 (Half -day Wed.) 

DERBY 26 Osmaston Rd. The Spot (Half -dey Wed.) Te1.41381 

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

EDINBURGH 133 Leith St. (Half -dey Wed.) Tel. W averley 5766 

GLASGOW 3ió3 sauych shall St. (Osp. l ce nloC(Halt -day 

HULL Tues.) Tel. 332 -1572 
V L 91 Paragon Street. (Half -day Thursday) Tel. 20505 Open 

A DUAL CHANNEL VERSION OF THE SUPER 15. 
Employing Twin Printed Circuits. High quality 
Ganged Pots. Matched Components. CROSS TALK: 
- 52dB at 1,000 C.D.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. 121n. wide, 
3in. high and Bin. deep. Neon Panel indicator. Attractive Fa- 
cia Plate and Spun Silver Matching Knobs. Above facilities. 

etc.. except for Ganging and Balance Control, apply also to Super 15. 
THESE UNITS ARE EMINENTLY SUITABLE FOR USE WITH 
ANY MAKE OF PICK -UP OR MICROPHONE (Crystal, Ceramic, 
Magnetic, Moving Coil, Ribbon). CURRENTLY AVAILABLE 
SUPERB SOUND OUTPUT QUALITY CAN BE OBTAINED BY 
USING WITH FIRST RATE ANCILLARY 
EQUIPMENT. All required parts, point to point wiring 21 Gns. diagrams and detailed instructions. Carr. 15/- 
Unit factory built 28 Gns. or deposit27.5.0 and 9 monthly Payments 58/3. 
(Total £32.13.3). Or in veneered housing 31 Gns. Carr. 15/- or Deposit 
£7.3.6 and 9 monthly paymts 64/- (Total £35.19.6). Send S.A.E. for leaflet. 

RSC 
Ill -FI CENTRES LTD. 

MAIL ORDERS TO 102 

Henconner Lane, Bramley, 
Leeds 13. No C.O.D. under 
£1. Terms C.W.O. or C.O.D. 
Postage 4/6 extra under £2. 
5/9 extra under £5. Trade 
supplied. S.A.E. with enquiries 
please. Hl -Fi Catalogue 4/6. 

all day Sets. except High Holborn 

32 High Street. (Half -day Thurs.) Tel, 56420 LEICESTER 
5- 7County(Mecca)Arcade, Briguais (Half -dayWed) Tel 28252 LEEDS 

73 Dale St. (Half -day Wed.) Tel. CENtral 3573 LIVERPOOL 
238 EdgwareRoad,W2 (Half -day Thurs.) Tel. PAD 1629 LONDON 96 High Holborn, WC1. Tel. HOL 9874 (Half -day Sat .I 

60A Oldham Street (Hall-day Wed.) MANCHESTER Tel. CENtral 2,78 

108 Newport Rd (Half-day Wed) Te1.47096 MIDDLESBROUGH 
tore) 41 Blackett StrHaliday 

Wed.) Tel. 21469 
NEWCASTLE 

`TYNE 

13 Exchange Street (Castle Market Bldgs.) SHEFFIELD (Half -day Thursday) Tel. 20716 
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Bargain -Car Radios. Our Price 9 gns. Nega- 
tive or positive earth (switched) fully transistor- 
ised (12v) medium and long waves. Speaker and 
fitting kit supplied at no extra cost. P/P 5/ -. 

DULCI HI -FI UNITS 
The Dulci range of tuners and amplifiers offer 
exceptional quality at a sensi he price. 
Ampliflers:207 and207M.Tunera: FMT7 and FMT7s. 
SEND NOW FOR FULL DETAILS rn. 

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

TRIO Stereo Moving Magnet Cartridge 
Model AD76K. Diamond Stereo LP Stylus. 
Frequency response 20- 20,000 c/s output. 
7mv tracking pressure 2 grammes ± 0.5 
grm. Fully guaranteed. Price 85/- p/p free. The greatest HI-Fl 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 Volume Treble Balance con- £ s. d 
trots, a truly outstanding unit 43 1 0 
Garrard SP 25 Mk II Transcrip- 
tion deck 15 11 11 
Teleton SA 1003 matching 
speaker enclosures 9 5 0 
Sonotone 9TA Diamond Cart - 
ridge 4 2 0 
Plinth and Perspex cover 7 0 O 

BASF TAPE 25 % O FF 

600ít. 14/- 900ft. 19/- 1200fí. 30/- 

51" 900ft. 19/- 1200ft. 24/- 1800ft. 39/- 

7" 1200ft. 24/- 1800ft. 35/- 2400ft. 57/- 

P. & P. 2/- per reel. -over £5 FREE 

Bargain -Changer decks at lowest prices ever 
GARRARD 

Beautiful Beautiful teak 1025 £1.00. 
plinth and perspex 2025 £8.10.6 
cover to suit AT60 Mk. II £12.111.6. 
these units SP25 Mk. II £12.0.0. 
5 Gns. P. & P. Free 3500 with Son 

9TA.HC diam. cart. £10.19.6. 
Add 10/- p/p for each Garrard unit 

HI -FI SPEAKER K12TC -12in. 12 watt 
Offers an exceptionally smooth and extended res- 
ponse, with very low level of distortion from the 
specially designed twin diaphragms. 
Frequency Response: 30.16,000Hz. 

Impedance: 15- 160Hm. 

OUR SPECIAL PRICE 
PLUS P. & P. 6/8 97/6 

SPEAKER ENCLOSURES 
Type: INFINITE BAFFLE 
Model 8: 8" plus 3" tweeter 
Model 138: 13" x 8" EMI 

Both £4.19.6 each 
Model 1072: 10" or 12" plus 4" tweeter 

£7.19.6 
All enclosures are in oiled teak, fully built. 

. Please add 8/- p. Et p. on each enclosure 

£78 19 11 

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

Bargain- Speakers,Hi -Fi -The Baker 
Selhurst Stalwart. 12in. round, 15 watt rating, 
12,000 lines gauss, 15 ohms, response 45- 13,000c /s. 
Bass resonance 40- 50c /s, solid aluminium chassis. 
Our price £5.9.6. 

p/p 6/6 

Bargain - Speakers, Hi -Fi - The 
Baker Selhurst Guitar Group 25, 12in. round, 25 
watt rating, 12,000 gauss, 15 ohms, response 30- 10,000 
c/s, solid aluminium chassis, heavy duty cone. 
Our price £5.9.6. 

p/p 6/6 

E.M.I. HI -FI SPEAKERS 
SET 450: 13 x 8 with two built -in tweeters and cross -over 
unit. Our Price 89/6. 3 or 15 ohm, 10w, 40- 13,000 Hz. 
SET 850: 6f" bass plus 3f" tweeter and cross -over unit. 
8 ohm, 10w, 65- 20,000 Hz. 79/6. 
SET 250: 5" heavy duty bass plus 3" tweeter and cross -over 
unit. 8 ohm, 6w, 80- 20.000 Hz. 65/ , 

Add 5/8 p/p for each speaker net 

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

MARTIN IS HIGH -FIDELITY 
The first and still the most 
satisfactory unit assembly system 

STEREO CONTROL 
ASSEMBLY 

MARTIN HIGH -FIDELITY AUDIOKITS 
cover the widest possible range of require- 
ments. They are available for Mono, and can 
be doubled up for conversion to stereo, or as 
complete stereo units. 3 ohm and 15 ohm 
systems. Special pre -amp for low output 
pick- ups- escutcheon panels to suit the 
arrangement you choose. Tuner is styled to 
match. 

For many years now Martin Electronics have 

been producing highly efficient and dependable 
prefabricated module -type units for simple 
assembly into reasonably priced high fidelity 
systems. Many purchased at the time of the intro- 
duction of the Martin Audiokit system are In 

regular use to this day, completely justifying our 
claims for years of trouble -free service. No system 

gives you wider flexibility in the choice of units 
available than Martin and all equipment conforms 
precisely to stated specification. When new units 

are introduced, they are designed for adding to 
those produced so far, making it easy and eco- 
nomical to extend and improve your existing 
Martin Audiokit set -up. Anyone can assemble 
Martin equipment with ease and the fore- 
knowledge that when finished, he will be In 

possession of a true hi -fi assembly of the very best 
kind which looks and sounds completely pro- 
fessional in every way -and MARTIN AUDIOKITS 
remain as ever, the units that have true add -on 

ability. 

AMPLIFIER SYSTEMS TUNERS RECORDERS 
UNITS INCLUDE: 

5 -stage input selector 

Pre -amp tone controls 

10 watt amp. (3 ohms) 

10 watt amp. (15 ohms) 

Mains power supply 

F.M. Tuner 

Start by sending for leaflets at once Trade enquiries invited 

MARTIN ELECTRONICS LTD 154/5 HIGH STREET. BRENTFORD 
MIDDLESEX. ISLeworth 1161/2 

MARTIN ELECTRONICS 
154 High Street, Brentford, Middlesex 
Please send Audiokit Hi- Fi /F.M. Tuner /Record- 
akits Leaflets. (Strike out items not wanted) 

Name 

Address 

PW4 
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EXCLUSIVE PURCHASE ! 

PORTABLE 
AMPLIFIER 
UINIT 
BY WELL - 
KNOWN BRITISH 
MAKER 
A luxury unit at 
a bargain price. Only 35! -. I'. & P. 4/6. 
Designed ea a Telephone Amplifier but can be used in 
many different ways -a booster amplifier for tnunttetor 
radios, a baby alarm, intercom, paging system etc., etc. 
High gain four translator amplifier unit homed in attrac- 
tive leathercloth covered wooden cabinet with upward 
facing lin. high flux P.M., speaker covered by neat plastic 

control, Sizeel7 x 
3.5min jack sockt and 

41 x 31111. high. Operates oln standard 
PP6 or VT6 battery. Supplied complete with telephone 
pick -up Induction coil tilted suction pad, lead and 3.3mm 
jack plug. 

OUR SPECIAL PRICE... 35/- P. a P. 4/6. 
Or as above with 3.5mal plug and DLRS unit for use as 
sensitive microphone for baby alarms, communication 
systems etc. Will operate over di,tancee of up to 200ft. or 
more when connected with twin flex or bell wire. 

PRICE 40/- P. & P. 4/6 

(Batteries and flex not included.) 

BRAND NEW 3 OHM LOUDSPEAKERS 
5m.14 / -; 641n.18/8. 81n.27/ -; 7 . 4ín.1818; 10 a sin. 27/8. 
E.M.I. 8 x 5in. with high flux magnet 21 / -. E.M.1. 131 x 
Sm. with high flux ceramic magnet 42/- (15 ohm 45 / -t. 
E.M.1. 13 x Sin. with two inbuilt tweeters and crossover 
network. S or 15 ohms 4 gns. P. & P. 5111.2/ -, 64 & Sin. 2/6, 
10 & 12in. 3/6 per speaker. 
BRAND NEW. 121n. 15w. H/D Speakers, 3 or 15 ohms. 
Laurent production by well -known British maker. Now 
with Hiflux ceramic terrobar magnet assembly 25.10.0. 
P. a P. S / -. Guitar models: 25w. 26.0.0 35w. 88.0.0. 
ELI. Min. HEAVY DUTY TWEETERS. Powerful cera- 
mic magnet. Available in 3 or S ohms 15/- each: 15 ohms 
18/6 each. P. & P. 2/6. 
12in. "RA" TWIN CONE LOUDSPEAKER. 10 watts peak 
handling. 3 or 15 ohm, 85/ -. P. & P. 3/6. 

85 OHM SPEAKERS 
31m. 12/6; 7 x 41t. 21 / -. P. & P. 2/- perspeaker. 

VYNAIR AND REXINE SPEAKERS AND CABINET 
FABRICS app. 54111. wide. Usually 35/- yd., our price 18/6 
yd. length. P. & P. 2/6 (min. I yd.). B.A.E. for samples. 

LATEST COLLARD MAGNAVOX 863 STEREO TAPE 
DECK. Three speeds 4 track, takes up to 7111. spools. 
216.10.0. Carr. 10 / -. 

Brand new. 
PORTABLE 

made. 01118 CO ER& 
CASE. 

S 8. 
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. 18/6. P. & P. 1/6. 
ACOS HIGH IMPEDANCE CRYSTAL STICK MIKES. 
OUR PRICE 21/ -. P. & P. 1 /6. 

NEW S.T.O. TYPE 25 MINIATURE RELAYS - 
12 volt. 4 s /p, c/o contacto. 1 atop rating. Coil 
reetetance 185 ohne. Sine approx. 1 x 11 :< limn. high. 
10 /- each. P. a P. 1/6. 
Also some similar to above but coil resistance 5,800 
ohms 4S volt operation. 8/- each. P. & P. 1/6. 

SPECIAL OFFER! PLESSEY TYPE 89 TWIN TUNING 
GANG. 400pF + 146pF. Fitted witn trimmers and 
5:1 integral slow motion. Suitable for nominal 470 kc /e 
I.F. Size approx. 2 x 1 x l lin. Only 8/6. P. & P. 2/6. 

TRANSFORMER BARGAINS 
MAINS TRANSFORMER. Primary 200 -240V two 
separate 1 wave secondaries giving approx. 16V at 
1 amp and 20V at 1.2 amp; secs. can be connected in 
series for 36V at 1.5 amp. Ideal for transistor power 
supplies. Drop through mounting. Stack size 21 x 31 x 
lin. 15/ -. P. & P. 6 / -. 
MAINS TRANSFORMER. For transistor power supplies. 
Pri. 200/240v. Bec. 9 -0-9 at 500 mA. 11 / -. P. & P. 2/6. 
Pri. 200/240v. See. 12-0-12 at 1 amp. 14/6. P. & P 2/6 
Pri. 200/240v. Sec. 10 -0 -10 at 2 amp. 27/8. P. & P. 3/6. 
MATCHED PAIR OF 84 WATT TRANSISTOR DRIVER 
AND OUTPUT TRANSFORMERS. Stack else 11 x 14 x 
lin. Output trans. tapped for 3 ohm and 15 ohm output. 
10 /- pair plus 3/ -. P. & P. 
7 -10 watt OUTPUT TRANSFORMERS to match pair of 
ECL86's in push -pull to 3 ohm output. ONLY 11/ -. 
P. & P. 2/6. 
BRAND NEW MAINS TRANSFORMERS for Bridge 
Reedier. Pri. 240e. AC. Sec. 240v. at 50mA and 6.3v. at 
1.5 amp. Stack else 21 x 4 x 58m. 10 /6. P. & P 3/6. 
(Special quotation for quantities). 

HIGH GRADE COPPER LAMINATE BOARDS 
8 x 6. e' /rein. FIVE for 10 /- P. o l'. 2/ -. 

TRANSISTOR STEREO 8 + 8 MK II 
Now using Silicon Transistors in first five stages ou each 
channel resulting in even lower noise level with improved 
sensitivity. A really first -class HiFi Stereo Amplifier Kit. 
Uses 14 tranietors giving 8 watts push pull output per 
channel (16W. mono). Integrated pre -amp. with Base, 
Treble and Volume control.. Suitable for use with 
Ceramic or Crystal cartridges. Output stage for any 
speakers from 3 to 15 ohms. Compact design, all parts 
supplied Including drilled metal work. Cir -Kit board, 
attractive front panel, knobs, wire, solder, nuts. bolte- 
no extras to buy. Simple step by step Instruction. enable 
any constructor to build an amplifier to be proud of. 
Brief specification: Freq. response t 3dB. 20- 20,000 c /s. 
Bass boost approx. to + 12dB. Treble cut approx. to 
-16dB. Negative feedback 18dB over main amp. 
Power requirements 25V at -6 amp. 
PRICES: AMPLIFIER KIT 210.10.0; POWER PACK 
KIT 28.0.0; CABINET 28.0.0. All Post Free. 
Circuit diagram, construction details and parts list (free 
with kit) 1/6. (S.A.E.). 

SPECIAL PURCHASE! 
1, E.M.I. 4 -SPEED PLAYER 

Heavy 81ín. metal turntable. 
Low flutter performance 200/ 
250 v. shaded motor (90 v. 
tap). Complete with latest 
type lightweight pick -up arm 
and mono cartridge with t/n 
styli) for LP /78. LIMITED 
NUMBER ONLY 03f -. P. & 

P. 6 /6. 

4 -SPEED RECORD PLAYER BARGAINS 
Mains models. All brand new in maker's packing. 
E.M.I. MODEL 099 Single Player with unit 
mounted pink -up arm and mono cartridge 85.5.0 
B.S.R. GA25 with latest mono compatible out 28.19.6 

All plus Carriage and Packing 6/8. 
LATEST GARRARD MODELS. All types available 1000 
SP25, 3000, AT60 ate. Send B.A.E. for latest Bargain Prices! 
PLINTH UNITS tut out for Garrard Models 1000, 1025, 
2000, 3000, ATOO, SP25. With rigid perspex cover. 
OUR PRICE 5 gas. complete. P. & P. 8/6. 

LATEST RONETTE T/O STEREO /COMPATIBLE 
CARTRIDGE for EP /LP/Stereo /78. Only 81/6, P. &P. 8/ -. 
LATEST RONETTE T/O MONO COMPATIBLE CART- 
RIDGE for playing EP /LP /78 mono or stereo records on 
mono equipment. Only 80/ -. P. a P. 2/ -. 
SONOTONE BTAHC compatible Stereo Cartridge with 
diamond stylus 50/- P. & P. 2/-. 
FEW ONLY ! ACOS 0P69/1. For EP and LP 10/ -. P. & P. 
2 /.. 

QUALITY RECORD PLAYER AMPLIFIER MKI 
A top -quality record player amplifier employing heavy 
duty double wound maim transformer, ECC83, EL84, 
EZ80 valves. Separate Bass, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Sise 7' w. x 3- d. x 6' h. Ready built and tested. 
PRICE 75/ -. P. & P. 0 / -. 
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 EMI 

Uncut motor board else 145 x 12in. clearance 2in. below, 
54ín. above. Will take above amplifier and any B.B.R. or 
GARRARD autochaetger or Single Player Unit (except 
AT60 and SP25). Size 18 x 15 x 81n. PRICE 79/6 
P. a P. 9/6. 

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

Wadsworth Ltd. Supplied 
ready fitted with twin 0005 
tuning condenser for AM con- 
nection. Prealigned FM sec- 
tion covers 86 -102 Mc /e. I.F 
output 10.7 Mc /s. Complete 
with ECC85 (6L12) valve and 
full circuit diagram of tuner head. Another special bulk 
purchase enables us to offerthese at27 /6 each. P. & P. 3/ - 
GORIER F.M. TUNER HEAD. 88 -100 Mc /s. 10.7 Mc /e. 
I.F. 15 /- plus 2/6 P. & P. (ECC85 valves, 8/8 extra) 

3 -VALVE AUDIO 
AMPLIFIER MODEL HA84 
D signed for Hi -Fi reproduc- 
tion of records. A.C. Maine 
operation. Ready built on 
plated heavy gauge metal 
shawls, else 74" w. x 4" d. x 
41" h. Incorporate. ECC83, 
EL84, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output trans- 
former matched for 3 ohm 

speaker, separate Bass, Treble and volume controls. Nega- 
tive feedback line. Output 41 watts. Front panel can be 
detached and leads extended for remote mounting of 
controls. Complete with knobs, valves, etc., wired and 
tested for only 24.6.0. P. & P. 6 / -. 
HSL "FOUR" AMPLIFIER KIT. Similar in appearance to 
HA34 above but employs entirely different and advanced 
circuitry. Complete set of parta, etc. 79/6. P. & P. 6 /- 
BRAND NEW TRANSISTOR BARGAINS. GET 15 
(Matched Pair) 15/ -; V15/10p, 10 / -; OC71 8 / -; 0076 6/ -: 
AF117 7/6. 
Set of Mulled 6 transistorss 

O 0114, 
MHOS 

5, o Tran- 
sistor 
matched pair AC128 25/ -; 

Pack AC128D and matched pair AC128 12/6; 
ORPI2 Cadmium Sulphide Cells 10/8. All post free. 

SPECIAL OFFER! 

A great npport 
unity to purchase 
a first class GENERAL PURPOSE, 
HIGH GAIN, 
HIGH SEN- SITIVITY, 
PORTABLE 
AMPLIFIER. 
Completely self 
contained and can 
be used for a variety 
of purposes, i.e. Intercom, 
Baby Alarm, Booster unit for 
transistor radiw etc., also Ideal for classroom 
unit etc. Works perfectly with our special offer ACOS 
Stick Microphone (21/ -!. Output 1000mW. Uses standard 
0 volt battery. Smart two tone carrying case sine 12 x 4 
9in. fitted standard Input Jack socket, volume controls, 
7 x 4in. speaker. Completely built and tested, brand new 
with lull maker's guarantee. 

Only 79/6 Ire: 

STEREO AMPLIFIER 
Incorporating 2 ECL86s and 1 EZ80, heavy duty, double 
wound nains transformer. Output 4 watts per channel. 
Full tone and volume controls. Absolutely complete. 
Output impedance 3 ohms. 

ONLY 

E5.9.6 
P. & P. 8/ -. 
tree r De- 

.ion with 
E C L 8 e 

valves, 
?CIF O eP. asi, L treble and 

balance con- 
trols. Full feedback. 

8 gm. P. & P. 8/ -. 

HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TAI 

Peak out- 
put in excess 
of 14 watts. 

All stan- 
dard Rritis 
componente. 

Built on 
printed circuit panel sise 6 x Sin. 

Generous size Driver and Output Transformera. 
Output transformer tapped for 3 ohm and 15 ohm 

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

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

diagram 2/6 (Free with Kit). All parte sold separately. 
SPECIAL PRICE 45/ -. P. & P. 3/ -. Also ready built and 
tested, 52/6. P. & P. 3 / -. 

HARVERSON'S SUPER MONO 
AMPLIFIER 
A super quality gram amplifier using double wound 
mains transformer, EZ80 rectifier and ECL82 triode 
pentode valve ae 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 
6" high overall. AC mains 200/240v. Supplied absolutely 
Brand New completely wired and tested with valves and 
good quality output transformer. LIMITED NUMBER 
ONLY. 
OUR ROCK BOTTOM 49/6 P e& 

P 
BARGAIN PRICE / 

10/14 WATT HI -FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL843 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 -150 speaker and 2 independent volume controls, 
and separate base and treble controls are provided giving 
good lift and cut. Valve line -up 2EL84s, ECC83, EF86 and 
EZ80 rectifier. Simple instruction booklet 2/6 (Free with 
parte). AU parts sold separately. ONLY 27.9.6. P. & P. 8/6. 
Also available ready built and tested complete with std. 
Input sockets, 29.5.0. P. & P. 8 /6. 

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

A Jew minutes from Soulh Wimbledon 170 HIGH ST., MERTON, S. W.19 Tel.: 01- 540 3985 QUOTED APPLY TO II.%. ONLY. 
P. & P.ON OVERSEAS ORDERS 

Tube Station CHARGED EXTRA. 
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 
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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 givesa thorough fundamental 
training for radio and television engineers, 
starts on 16th April 1969. 

The Course includes theoretical and practical 
instruction on Colour Television receivers and is 
recognised by the Radio Trades Examination 
Board for the Radio and Television Servicing 
Certificate examinations. College Diplomas are 
awarded to successful students. 

The way to get ahead in this fast growing industry 
-an industry that gives you many far -reaching 
opportunities -is to enrol now with the world 
famous Pembridge College. Minimum entrance 
requirements: '0' Level, Senior Cambridge or 
equivalent in Mathematics and English. 

To: The Pembridge College of Electronics 
In (Dept, PWB), 34a Hereford Road, London,W.2 

Please send, without obligation, details of the 
Full -time Course in Radio and Television. 

NAME 

ADDRESS i 
896 

SPEAKER SYSTEMS 
THE CAXTON COLUMN 
This is a column cabinet. 
Size 221 x 5 x (i11n., fitted 
with 3 speakers. This will 
handle 30 watts and will 
improve the quality of 
any tape recorder, or 
record player. Finished 
in wood grain cloth and 
sandstone Vynalr. A real 
bargain at 59/6. P. A P. 
1016. 

THE IMP. Extension 
Speaker Cabinet. Wedge 
shaped, size 71 x 611n. 
fitted 7 x 4in. speaker. 
Covered with attractive 
walnut with fawn Vynair 
front. Keyhole clot in 
back. Only 25/6. P. & P. 
4/6 

DUO. Wedge shaped Spea- 
ker Cabinet. Size 71 x Of in. 
fitted 7 a 4in. speaker. 
Covered in attractive two 
tone Vynair. Price 82/6. 
P. & P. 4/6. 

CLARENCE. Extension Spea- 
ker Cabinet fitted 8 x 5in. 
speaker. 13 ohms imp.) and 
volume control. Size 104 x 81 x 
41ín. Finished In black and 
grey Vynair. 45/ -. P. & P. 
4/6. 

THE MILTON. A 
Bookcase 

cabinet. Sloe 9 x 
5 x 6in., with Sin., 
speaker. Finished 
in Teak cloth 
with bold silk 
front 30 / -. P. & 
P. 4 /Il. 

THE STEREO. A Superior exten- 
sion speaker cabinet fitted with 
two 7 x 4ìn. speakers. Size 16 
9 x 81in. Finished in fawn 
Vynair with naturallteak ends. 
£3. I'. h P. 3/-. 

All oabinets are new and speakers 
are mounted on lin. ohiphoard 
baffles. All speakers ex TV re- 
conditioned hi flux magnet. All 
carefully tested before despatch. 

THE SCOTT. Table top or wall 
mounting Speaker. Size 164 x 
101 a 51in., tapered as illu.,tr- 
ated. Fitted 135 x Sin. Speak r 

with volume control. Finished in G:.k 
cloth and contrasting Vynair. (Please 
state 3 or 15 ohm imp.) 24.5.0. P. & P. 
7/6. 

SPEAKER ENCLOSURES 

The Baker. Size 8 x 155 x 
231in. Teak veneered top 
and sides. Fawn Vynair 
covered front. Cut out for 
Olin. speaker and lin. twee- 
ter with port and Internal 
bass reflex board. Fitted 
rubber feet. 66.15.0, P. O P. 
10/6. 

The Cowdrey. Comer 
Cabinet in natural 
teak finish for 139 x 
gin. speaker also cut 
out for tweeter, 
23.15.0. P. e P. 8/6. 

The Tennyson. Wedge shape 
for table or wall mounting 
131 a 16 x 8tin. Cut out for 
131 x Bin. speaker with port. 
Finished wood grain cloth 
and matching Vynair. £2.2.8 
P. & P. 7/6. 
The Vernon. Table top or 
wall mounting enclosure for 
131 x Sin., speaker (Similar 
to The Scott Illus. above). 
87/6. P. & P. 6/ -. 
The Haydon. 161 x 15 x 75 
in., wood grain cloth and 
contrasting Vynalr covered 
suitable for 12in. speaker, 
72/6. P. & P. 9/.. 

SPEAKERS: Elac Heavy duty Ceramic Magnets 11,000 line, loin. round, 10 o bin. 3 
ohm, or 15 ohm, 48/6, P. & P. 3/6. Bin. round 15 or 3 ohm, 42/6. P. 0 P. 3/6. E.M.I, 
131 x 8in. 15 or 3 ohm 45/ -, P. & P. 3/6. E.M.I. 31n. tweeter, 15/ -. P. it P. 1/6. E.M.I. 
134 x gin. fitted two 211n. tweeters. 15 ohms, 77/6. P. & P. 4/6. E.M.I.,131 x 81n. (15 
ohm) Hi Fi Quality, £5.19.6. P. & P. 4/8. E.M.I., Woofers, 61 x 65 in. square. 8 ohm. 
59/6. P. & P. 4/6. E.M.I. Crossover, 16/6. P. e P. 1 / -. EAGLE Crossover units, 3 or 16 
ohms, 14/6. P. & P. 1/ -. Bakers 121n., 25 watt, 15 ohm, 86.6.0. P. & P. 3/6. All other 
speakers supplied- Goodmans, Bakers, W.B., Wharfedale, Eagle, Tripletone. 
VYNAIR Widths from 40 to 541n., 17/8 EX- "PAM" TRANSISTOR RADIO 
yd. off roll. P. & P. 1/9. f yard, 9 / -. CABINETS. Fitter) 36ín. telescopic 
P. & P. 1/9. Send 1/- stamps for samples. aerial, ear aerial socket, two 3.5mm 
SPEAKER MATCHING TRANS- socket e, perspex dial 121 x 31In. Cabinet 
FORMERS. 3, 7, 15 ohms, 8 watt, 11/6, size 131 x 45 x 81n. finished brown and 
P. & P. 1/6. grey. 25/ -. P. & P. 4/6. 
CARTRIDGE: Reuter STD /2, 17/6. EARPIECES WITH CORD and 3.5 mm. 
GP91/1, 20 / -. Mono Sonotons, 2TS8, plug. 8 ohm magnetic, 8 / -. '250 ohm, 4/ - 
15/ , Acne OP67/2 high output, 18/8. 180 ohm with clip, 6 /6. Xtal. P. & P. 6d. 
P. & P. 1 /-. TRANSISTOR SPEAKERS 8 ohm lin., 
MICROPHONES: Xtal Hand Mikes. 8/6. :tin., 10/6. 31ín., 12 /6. P. & P. 1 / -. 
01201 with stand, 54/6. P. & P. 3/6. FERRO% RODS:6 xs /,,ín.,216; at x fin., 
ACOS Mike 45, 21/ -. ACOS Mike 40, 2 /-; ti x 1ín.. 2 /6; 8 x Iin.,3 / -. P. & P. 
18/6. Dyn. Mike DM -391, 30 / -. CM21 1/. each. 
Xtal, 12/6. Telephone Pick -up, 10/6. PERRO% RODS WITH COILS, 41 o fin., 
P. & P. 1 / -. Xtal lapel Mike, 7/6. Guitar 3/6; 8 x t./tai., 5/6; P. & P. 1/- each. 
Mike, 12/6. P. & P. 1/-. ROTARY SWITCHES: 2 Pole Maine 
TRANSISTOR ELECTROLYTICS: 1, 2, Switch, 3/ -; 1 pole 12 way, 2 pole 2 way, 
4, 5, 8, 10, 16, II, 3'2, 50, 100 m41 15 volt 3 pole 3 way, 3 pole 4 way, 4 pole 3 way, 
working, 1/8. P. & P. 1 / -. 250 mid DC, 8/6 each. P. & P. 1 / -. 
3/ -. 500 mfd 12v, 3 / -. 500 mid 25v DC, PIANO KEY PUSH BUTTON SWIT- 
3/6. P. & P. 1/-. OHES, 7 button inc. mains on off. 6 
VACUUM CLEANER LEAD. 51yda. twin banks of 6 P.C.O., 8 /6. P. & P.1 / -. 
cable with moulded 5 amp. two pin plug. SIEMENS CONTACT COOLED RECTI- 
4/6. P. & P. 1/6. FIERS. 770v. 330,,A., 4/6. P. & P. 1 /-. 

BROADWAY Electronics 
92 MITCHAM ROAD, TOOTING BROADWAY, 

LONDON, S. W.17 Telephone 01 -672 3984 (Closed all day Wednesday) 
(Few minutes from Tooting Broadway Underground Station) 
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BI -PAK SEMICONDUCTORS 
500 CHESHAM HOUSE, 

150 REGENT ST., LONDON, W.1. 

BI -PAK "KING SIZE" SALE 
OFFTHESE KING SIZE 
TESTED PAKS. NOR- 

I AK MAL PRICE 10/ -, SALE PRICE 

A 

8/- 
et.. 

Price 
14 4 npn germ switching trans ,narked mat 8/- 

A15 20 red spot AF trans pnp factory tested 8/- 
A1ä 18 white spot R Ftrans pnp factory tested 8/- 
A 17 4 0077 type trans = ACY24. 00309, 

2N24A 8/- 
Ala 4 high current germ switching trans 

eyvt 0042 CV7042 ß/- 
A20 3 .200mcls ail planar tram npnBSY27 81- 
A22 5 20417 trans eyvt AF117 - AF137. 

NKT677 8/- 
A23 3 npn germ tears NKT773 -- AC130, 

AC131. AC153, AC127, 211339A . . 8/- 
_4!5 2 drift trans 2N1226, germ pnp 100mc/a 

RCA = AF118 8/- 
.426 6 AFIRF trans 0C44146181/8lD plus 

1 diode 8/- 
437 4 0075 trans type = NKT213, AC125, 

00304, 28b32 8/- 
A39 2 OC139 npn germ switching trans 

2N1090. 28090, A8Y7S 8/- 
A40 2 Low noble trans,IInpn2N929 =ßC107 ß1- 
A42 6 01'41/45 germ tram pnp -OC7l. 

AC161. AC125, ACl22, 2N280 8/- 
A43 :1 GT31 LF In noise germ tram pnp== 

AC126. NKT2I5 8/- 
A4ä :i Mullard 0076 tram- NKT212, 

ACI51, AC128, OC307 8/- 
A52 4 OC2 type trans . NKT212, AC128, 

oC3o8 ß/- 
A56 2 2:1708 sil truna 300Me18 npn - ß8Y83 

ß8Y 19 81- 
.48tí 4 AC129 trace pnp high gain = OC82, 

AC163, AC124, N KT222 8/- 
A07 4 AC126 germ trans pnp= AC188, 

NKT229 8/- 
AiiB 2 0073 Mullen' tram= N KT214, AC126 8/- 
Ati9 7 0081 type tram British made ß/- 
A79 7 0071 type tram British made 81- 
ANl 6T112'20 gennawltching trap eyvt OG45 ß1- 
A82 3 2N1307 pnp switching tram -.A8Y27 ß/- 
A83 3 0C170 HF tram type -NKT81 2, 

AF124, AF136 8/- 
Aß4 3 AF116 type tram - AF126, AF127, 

AF113, NKT678 8/- 
A8ß 3 AF117 tram type:. NKT877, AF127. 

ÁF137, ÁH15 ß/- 
A89 3 0C171 HF tram type= AFI24, 

AF134, AF131, NKTB13 8/- 
A90 3 AC107 germ trans TOI case low noise 8/- 
A94 5 2N292ß silicon epoxy tram npn 

mixed gains ß/- 
A95 2 GETSSO low miler germ tram ß1- 
A97 1 AF139 pnp high treyt flux ft 700McIx ß/- 
A98 3 npn tram I 8T141 & 2 8T140 81- 
A99 4 MADT's 2 MATI00 & 2 MAT120 pnp ß/- 
A100 S MADT'e 2 MATI01 & 1 MAT121 pnp 8/- 
A101 4 0C44 germ tram AF ß1- 
A'02 3 AC127 npn germ tram 81- 
A104 5 ail alloy tram Ilke 00200, 28302, 

TO-5 pup 8/.. 
A106 3 0084, Mullard trim 1 amp pnp 8/- 
814 4 xiiieou rectifiers 400 P1V 500mA 

BY101 =ßY114 8/- 
Bí8 4 Top hat silicon rectifiers 1110 PI 

750mA 8/- 
844 4 3-amp silicon rem 100400 PIV 

unmarked 8/- 
1146 2 10 -amp silicon recta 100 PIV 81- 
CS 10 ass gold bonded diodes all marked or 

colour code 8/- 
C4 20 gen purpose germ diodes unmarked 8/- 
Cß 7 C0628 germ diodes - 0A91 8/- 
C10 3 OA10 diodes Mullard 30 PIV 1 -amp 8/- 
C14 8 1N914 silicon diodes 75 PIV 75mA 8/- 
Cl5 8 0A95 germ diodes sub-min- INN, 

OA86 8/- 
016 10 OA202 ail tholes sub -min =OÁ200, 

0A127, 151215.1N463 8/- 
017 ö 0A81 diodes -AA117, 81)54 ....... 8/- 
018 5 0A47 gold bonded diodes -0A1ß0, 

AAYIS, AAY27, FD3 8/- 
019 4 OAS gold bonded diodes= IN270, 

151276 81- 
1 21 12 0A200 all diodes sub -min 8/- 
022 318113 sit reef 400 PIV 400mA rub min 8/- 
023 20 18130 sil diodes 50 NV sub-min 81- 

024 4 ßY126 all reef plastic 81- 
025 3 BY127 oil recta plastic ß/- 
C40 4 0A182 gold bonded diode. 100 PIV 

550mA 8/- 
045 12 aestd germ diodes all marked 8/- 
1)02 3 12V neuerw 400mW 5% toi 8/- 
004 4 xeuer diode. 250mW 3/12V mixed 

5% toi 8/- 

"IMPORTANT NOTICE" 
Please use Pak No's when ordering, plus 
description to avoid mistakes. Please 

send all orders direct to our Warehouse 
& Despatch Dept. P.O. Box 6, Ware, 
Herts. Please add 1/- towards post and 
packing. Overseas add extra for airmail. 

BARGAINS GALORE 

250 DIODES Sub -Min Glass 10/ 
SIL. GERM and ZENERS IDENTIFICATION CHART FREE 

PAK No. XB200 

150 TRANS. 
Mixed 

AF /RF 
AK No. 10/- 

100 SIL. DIODES 10 /- 
DO -7 SIM 0A200 -0A202 PAK No. XB100 

The above devices are untested 

BULK TRANSISTOR BUYS 
New BI -PAK untested -uncoded 
YAK No. 
X1 50 AF TO -5 ACY17'l0 Series 
X2 50 AF TO -1 NKT281 -AC128 Type 
X3 30 VHF TO -1 AF117- NKT667 Type 
X4 35 AF SO -2 2G371-0071-75 Type 
X5 50 RF TO -5 NKT1.26, 0C45 Type 
X6 40 AF /RF STC ACY27 -30 Etc. 
X7 40 RFTO.1 NKTI41/2- 0C44/45 
X8 30 VHF TO -5 2G401 Texas AF116 
X9 30 NPN TO -1 AC127 NKT773 Type 
X10 40 Sil. TO -5 PNP OC200, 2S302 Type 
XII 30 RF NPN 2G339, 2N1802 
X1.2 50 NPN Sil. Planar mixed 2N706 Type 

DEDUCT 10% OFF THESE PRICES 

NEW SILICON RECTIFIERS TESTED 
PIV 4110mA 750mA 1-5A 3A 10A 30A 

60 led 11- 118 9/0 4/8 9/6 
100 1/- 1/8 818 2/8 4/6 151- 
200 118 1/9 918 41- 419 20 /- 
300 - 2/8 8/9 418 8/6 22 /- 
400 2/- 2/8 4/- 518 7/6 85/- 
500 - 8/- - 6/- 818 80/- 
600 919 818 4/8 6/9 9/- 37/- 
800 - 8/6 4/9 718 11 /- 40 /- 

1,000 - 5/- 6/- 9/8 18/8 50 /- 
1,200 - 8/8 718 1118 15/- - 

SCR's 
LOWEST PRICE 

LARGEST RANGE 
PIV IA 7A 16A 30A 

50 7/6 8/8 10/8 85/- 
100 818 10 /- 161- 48/- 
200 12/6 15/-- 20 /- 55/- 
300 15 /- 201- 251- - 
400 17/8 23 /- 351- 80/- 
500 80 /- 40/- 45/- 95/- 
600 - 40/- 50/- - 

10% = 2/- in £, 1/- in 10/ -, 6d. in 5/- etc. 

BRAND NEW TEXAS GERM. TRANSISTORS 
Coded and Guaranteed 
PAK No. 

8 2G371Á EQVT. 0071 10/- 
8 2G374 OC75 10 /- 
8 2G3744Á 0081D 10 /- 
8 2G381A OC81 10/- 
8 2G382T 0082 10 /- 
8 2G344A 0C44 10/- 
8 2G345A 0C45 10/- 
8 26378 0078 10 /- 
8 2G399A 2N1302 10 /- 
8 26417 ,. AF117 10 /- 

T1 
T2 
T3 
T4 
T5 
T8 
T7 
T8 
T9 
T10 

20 AMP 
100 PIV 10/- 
200 PIV 15/- 

(RMS) SCR's 
400 PIV 25/- 
600 PIV 35/- 

FLYING LEADS 
TO -48 Stud 

FULLY 
TESTED 

25 GERM. TRANS 20/- 
ALL KNOWN TYPES 
EQVT. LIST INCLUDED 
PAK No. T12 

12 AMP SCR' a FOULLY TESTED 

100 PIV 5/- 400 PIV 8/6 
200 PIV 7/- 600 PIV 12/6 

BI -PAK GUARANTEE SATISFACTION OR MONEY BACK I 

20 SIL. ALLOY TRANS 

20/- 
EQVT. 0C200-20'5 
TO-5 2S301 -304 
PNP PAK No. T13 

20 SIL PLANAR TRANS 
BC108, 2N706, 
2N697 20/- 
NPN PAK No. T14 

30G EcHjvt. OAO70E79C8 621 0I- 

PAK No. T15 

2 
0 Germ. Gold Bonded 

Ego. 0A47 1 

PAK No. T17 

1 O 0A182 Gold Bonded 1 OI_ 
Diodes. Eqvt. 0A5 

PAK No. T16 

PLASTIC UNIJUNCTION 

TRANS 
Eqvt. 2N2646, UT46, TIS43. 
2 for 10/-. 
PAK No. T18 

EX- COMPUTER BOARDS 
Packed witn semiconductors 
and components min. 150. 

25 Board 20/ -, add 2/- postage 
with this PAK No. EX1. 

ALL 
PRICES 

SLASHED 
GENUINE 

REDUCTIONS 
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VHF/FM TUNER 
88- 102MHz. Belf- powered. Valves 
ECC85, EF89, 6BW7. ECC82, two 
diodes and metal rect. R x 6 e 54ín. 
high. Full instruction book, circuit 
diagrams, etc. 2/8; free with chassie. 
FULLY BUILT 27.10.0 or as kit 28. 

FULLY BUILT STEREO AMPLIFIER. '2 x 3 watts, mains trans., metal rect., 2 
UCL82, 2 o.p. trans. for 3 ohm, vol /on -off, tone, balance. chassis type with 3 controls 
on front. 11 x 31 x 41n. high. 28 (8 /. P. & p) 
DULCI SOLID STATE TRANSISTOR AMPLIFIER. 2 x 7 watts, radio, tape and gram. 
inputs. For outputs of 4 to 15 ohms. 219.19.0 or with input for magnetic cartridge, 
288. S.A.E. for colour leaflet. 

Full range of Garrard auto and sangle record decks usually in stock. 

TRANSISTORISED F.M. TUNER MOOS. Size 6 x 4 x 21ín. 31.F. stages, double tuned 
discriminator, cap. tuned, 28.17.8 post paid, corresponding stereo decoder A1005M 
MS poet paid or 211 the two items if purchased together. 88.108 me /e. 

BUILT PRINTED CIRCUIT BOARD. 84 x Sin. with oec., 3 Lt. stages, driver trans. 
ready for output transistors (can be provided at 6/6 extra the 3). Includes 0C44, two 
0C45. A bargain at 80/- post paid. 

TAPE AMPLIFIER FOR MAGNAVOX TAPE DECKS - 2 or 4 TRACK 
Chassis 124 e 54 x 40n. high. 
Front panel alum and black - 
124 x 441n. 200 -250 A.C. 
Mains Trans. Off/On -Tone; 
Vol. /Mie; Vol./Gram.; Mir. 
Input; Gram. Input; Moni- 
tor; Valves 6BR7, ECC83, 
EMR4, ELM and Rect. 2 
Track 210.10.0; 4 Track 212 
(12/6 p. & p.).Ready for bolt- 
ing direct to Magnavox deck. 
;t speed Magnavox 4 Track 
tape deck, Type 363.218.10,0 
cary. paid. 2 x 2 Stereo deck ..,: 220. 

"SUPER SIX" L.W. and M.W. TRANSISTOR RADIO KIT, Mark 2. Complete set 
parts 24,2.8 (5/- post). PP6 batt. 2/9 extra. Instructions and list 3/. (free with kit), 
Buperhet; ferrite rod; wooden cab. 91 x 74 x 3in. Celestion 441n. speaker, 6 transistors. 
diode. etc. 

The "IMMEDIATE" hulk tape eraser and recording head demagnetiser, only 84/. 
Tana paid. 

SPEAKERS IN CABINETS. 20 e 15 x 61in. Finished Vvnair and Rexine, various 
colours. With E.M.I. 13 x 8in. 3 or 15 ohm speaker 90/ -; with 121n. Elac 15 -ohm 
15W speaker. 118.10.0 (poet 10;- on either). Top quality speakers 6 x 4in. (3 or 15 ohm). 
14/8; 5in. (3-ohm), 12/6; 4l in. (3 or 10 ohm). 12/8d.; 7 z 31in. (3 ohm), 16/6; 13 z 8in. 
(S or 15 ohm) 42/8 (post 3/6) all others post 1/6 each. l2in. heavy duty Elac Loud- 
speaker 15 ohm, 20 watt, 28.8.0 (10 /- post). 

8 W. PEAK PUSH -PULL OUTPUT AM- 
PLIFIER, 200 -280 Volts A.C. EZ80, ECC83, 
2 -EL84, Basa, treble, vol /on -off, 27.17.8,, 
(poet paid). 81ze 12 x 3) x 5in. high. For 
Record Player, Radio Tuner, etc. 
MAINS TRANS. o.p. trans. for 3 ohm. 

RADIOGRAM CHASSIS. New production. Size 131 c 5) a Tin. Dial Is .c 4in. gold and 
brown. Controls beneath dial, Tone. Volume /on /off, 21W LW 4;ram. Tuning. Ferrite 
rod aerial. Valves ('Y85 rect.. l'CL82, t'BF69, UCH81. Limited quantity. 29.9.0. 
carr. paid. 

14W MAINS GRAMOPHONE AMPLIFIERS. EZOte. ECL82, O.P. Transformer(3 ohm). 
Vol. /On -off and Tone Control. Double wound mulns transformer. 24 e -l; 
separate but wired to chassie, 4 x 24 x 41in. over valves 85/- including 61ín. Speaker 
(82/8 less speaker.) (Post 4/6 on either). 

6 PUSH- BUTTON STEREOGRAM CHASSIS 

M.W.: S.W.1; 5.W.2; Y.H.P.; 
Gram; Stereo Gram; Vol; 
Tone: Moine Trans: 200- 
250 Volts; 2 o.p. for 3 ohm. 
Also operates with two 
speakers on Radio. Chassis 
size: 15 x 7 x 04ín. high. Dial 
silver and black 15 z 3m. 190- 
550M; 18 -51M; 60 -187M; 
VHF 86 -100 Mc,,. Valves: 
ECC85, ECH81, EF89, 2x 
ECL80, EMR4 and Reset. 
Price 219.19.0, cary. paid. 
With Stereo Decoder fitted 
2710.0 extra. 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants. 

to mine. from Station and Buses). FULL GUARANTEE. Aldershot 22240 
CLOSED TUESDAY AND WEDNESDAY. 

TRANSISTORISED R.F. SIGNAL GENERATOR 
STANDARD MODEL 29 -S £20.0.0 
XTAL CHECK MODEL 29 -X £27.10.0 

SPIN WHEEL TUNING 
(ADD SUFFIX -/SPIN) EXTRA £1.0.0 

U.K. Post and Packing 7/6d. 

I To: NOMBREX LTD. - EXMOUTH DEVON 
Please send leaflets of MODEL 29 and other NOMBREX 
instruments to: 

NAME 

ADDRESS 

LPLEASE ENCLOSE STAMPS 6d. P.369 I 
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A NEW NOMBREX INSTRUMENT 
TO THE SPECIFICATION YOU REQUIRE 

AT A PRICE YOU CAN AFFORD 

STANDARD MODEL 29 -S 
150 KHz to 220 MHz -all on fundamentals. 
Eight clear bandspread scales. Total length 40in. 
Smooth vernier tuning control -ratio 71:1. 
Magnifier cursor for clarity and accuracy. 
Scale accuracy and discrimination _- 1.5 %orbetter. 
Unique electronic scale calibration control. 
Rapid spin wheel tuning as optional extra. 
Modulation -variable depth and frequency. 
Variable A.F. signal available externally. 
Provision for external A.F. modulation. 
Stabilized supply for long -term accuracy. 

XTAL CHECK MODEL 29 -X 
Includes all the versatile advanced features of the Standard 
Model 29 -S 

AND 
Integral Crystal Oscillator providing calibration check points 

throughout all ranges, for adjustment of scale accuracy to 
+0.02 %. The crystal marker signal is available at R.F. socket 
for use externally. 

PRODUCTION RELEASE - FEBRUARY 1969 
WE ARE NOW BOOKING SAMPLE AND QUANTITY ORDERS: 

DELIVERY IN STRICT ROTATION. 

TRADE AND EXPORT ENQUIRIES INVITED 
OUR CURRENT MODEL 31 WILL CONTINUE TO BE AVAILABLE 
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There's Something for Everyone in the 

HEATHKIT Electronic Range . . . 

STEREO TAPE RECORDER, STR -1 

A complete stereo system including speakers 
in one compact Transportable. Versatile re- 

cording facilities. Powerful output, 4 watts 
rms per channel. 
Kit K /STR -1 £58.0.0 P.P. 10/6 

STEREO AMPLIFIER, TSA -12 

Fully transistorised. Fantastic performance at 

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

PORTABLE VOM, IM -17 

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

RF SIGNAL GENERATOR, RF -1U 

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

VALVE VOLTMETER, 
V -7A 

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

HIGH PERFORMANCE CAR RADIO CR -1 

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

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

STEREO RECORD PLAYER, SRP -1 

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

Kit K /SRP -1 £28.6.0 P.P. 10/6 

4 BAND RECEIVER, GR -64 

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

Kit K /GR -64 £22.8.0 P.P. 9/- 

UXR-1 UXR-2 

TRANSISTOR PORTABLES 

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

Kit K /UXR -1 leathe, £13.8.0 P.P. 4/6 

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

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

Kit K /UXR -2 £15.10.0 P.P. 6/- 

This catalogue describes these and many more kits and ready -to- 
use models for Stereo /Hi -Fi, Domestic Radio, Record Players, 

Amateur Radio, Short Wave, Test Instruments, Educational, 
Home Workshop, all at significant savings. 

To 

DAYSTROM LTD., Dept. PW -4, GLOUCESTER. GL2 -6EE. 

Please send me FREE CATALOGUE 

NAME._ 

ADDRESS 

Prices and specifications subject to change without notice 

--1 
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Open the pages of 

The RADIO CONSTRUCTOR 

this month for - - 

100/10 Kc /s FREQUENCY 
SUB -STANDARD UNIT 

?ziï,::;;É'<'' OlAM A:410 

This unit provides frequency marker points 
at every 100Kcjs up to 32A/lc/s. 

Additional features are a switchable 10Kc /s 
multivibrator and a stabilised h.t. power 
supply. 

The whole unit is attractively housed in an 
Eddystone diecast aluminium alloy box. 

Also in this issue 

CAR OIL CHANGE INDICATOR 

LIGHT SENSITIVE OSCILLATOR 
HIGH VALUE OHMMETER 

Plus detachable 
SOUND FREQUENCY /WAVELENGTH 

TABLE 

MARCH ISSUE 

RADIO CONSTRUCTOR 
ON SALE NOW 3/- 

900 

17in.-£11.10.6 
19in. SLIMLINE 
SOBELL-24 Gns. 

TWO -YEAR GUARANTEE 
EX- RENTAL TELEVISIONS 

FREE ILLUSTRATED 
LIST OF TELEVISIONS 

17 "_t8"- 21 "-Y3" 
WIDE RANGE OF MODELS 

SIZES AND PRICES 
DEMONSTRATIONS DAILY 

TWO -YEAR GUARANTEED 
TUBES 100% REGUNNED 

141n.ß /6 1n.-S9/9 
211n. and ALL SLIMLINE TUBES .99 /6 

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

17ín. - 35/ -. Carr. 5/- (not slimline) i 
COCKTAIL /STEREOGRAM CABINET £25 

Polished walnut veneer with elegant 
glass fronted cocktail compartment, 
padded. Position for two loin. ellip- 
tical speakers. Record storage 
space. Height 3511n., width 52 }In., 
depth 141in. Legs 1 gn. extra. 

Speakers 6 /6: 2"-750. 21" -3511. 
P. E P. 2/6. Aces Mice. 35 /- Stand- 
ard: Stick Mic. 2 gnu. P. & P. 3/6. 
Asstd. Conde : 10/- for 50. 
P. & P. 7/6. Asstd. Resistors: 10/- 
for 50. P. & P.4/6. Asstd. Controls 
10/- for 25. P. & P. 7/6. Transistors: 
Mullard matched output kit 9/- 
OC81 D -2 OC81's. P. A P. FREE. 

Ferrite Rods 316: 6 ", 8" x r " complete with LW /MW Colta. P. & P. FREE. 
TRANSISTOR CASES 19/6. Cloth covered, many colours. Size 91"x61 "x31" 
P. 6 P.4 /6. Similar cases In plastic 7 /6. 
TRANSISTOR RECORD PLAYER CABINETS 19/6. Dim. 11" o 141" x51 ", 
P. a P. 7/6. 
SINGLE PLAYER CABINETS 19/6. P. A P.7/6. 
STRIP LIGHT TUBES 3/9 each. 11" (284 mm.) 230/240 volts, 30 watts. Ideal 
for cocktail cabinets, Illuminating pictures, diffused lighting etc. 6 for £1. 
P. E P. free. 

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

VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

S ETS Set 
of14 for 17(93DAF96,4DEM, DK98, DL96, 4 for 86/2, 

DL94. 

OZ4 4/6 
1A7GT 7/8 
1115GT 7/8 
1N60T 7/9 
1115 6/8 
166 4/8 
1T4 2/9 
384 6/9 
3V4 6/9 
61140 4/6 
5Y36T 6/9 
6Z4G 7/6 
6/SOL2 12/6 
BAIA 2/8 
6A516 8/6 
6AQ5 4/9 
6AT6 4/- 
6AU6 4/9 
6BA6 4/8 
65E6 4/8 
6BJ6 7/- 
6BW6 18/- 
6F13 8/6 
61,14 9/- 
6028 18/6 
6K7G 2/8 
61180 4/3 
6L18 6/- 
6V6G 5/- 
6V6GT 6/6 
6%4 8/6 
6%6GT 6/9 
756 10/9 
7B7 7/- 
706 6/9 
7Y4 6/6 
10F1 15/- 
101'13 15/6 
12AT7 3/9 
12A1J6 4/9 
12AU7 4/9 
1210E7 4/9 
12K8GT 7/- 

19B06017/8 
20F2 13/6 
20PS 11/9 
20P4 18/6 
261140T11/6 
30C1 8/9 
30016 13/- 
80018 9/- 
30E5 18/6 
80FL1 18/6 
30FL1214/6 
30FL1410/6 
S0L1 6/- 
30L16 14/- 
80L17 18/- 
30P4 12/- 
30P12 11/9 
30P19 16/- 
30PL1 18/6 
30PL1314/8 
30PL1416/- 
S6L6GT 8/- 
36W4 4/6 
36Z4GT 5/- 
6068 12/6 
AZ81 9/- 
B729 12/6 
CCH36 10/- 
CL33 18/6 
CY31 8/9 
DAC92 7/3 
DAF91 4/8 
DAP96 6/- 
DFSS 7/9 
DF91 2/9 
DF96 8/- 
DH77 4/- 
DH81 10/9 
DK32 7/6 
DK91 6/6 
DK92 9/3 
DK96 7/- 
DL36 6/- 

DL92 6/9 
DL94 5/9 
DL96 7/- 
DY86 6/9 
DY87 6/9 
EABC80 6/6 
EAF42 8/9 
EB91 2/8 
EBC33 7/8 
55041 8/8 
EBF80 6/- 
EBF89 6/8 
511081 8/9 
ECC82 4/9 
ECC88 7/- 
ECC84 6/6 
ECC86 6/- 
ECC8O418/0 
ECF80 7/- 
ECM 0/9 
ECHS6 6/- 
ECH42 10/6 
ECH81 6/9 
ECH84 8/9 
ECL80 6/9 
ECL82 8/9 
ECL8S 9/- 
ECL86 8/3 
EF39 3/9 
EF41 9/6 
EF80 4/9 
EF86 6/6 
EF86 6/3 
EF89 6/8 
EF91 3/6 
EF94 4/9 
EF183 6/- 
EF184 6/9 
EH90 6/6 
ELM 8/9 
ELM 9/6 
EL41 9/6 
EL84 4/9 

ELM 6/- 
E1.96 6/- 
E3180 6/9 
E1181 6/9 
EH84 8/8 
E5187 7/9 
EY61 7/- 
EY86 6/8 
E240 7/9 
EZ41 7/6 
5280 4/6 
EZ81 4/9 
GZ32 6/9 
KT92 5/- 
KT61 8/9 
KT66 10/- 
HE140016/- 
N78 14/9 
PABC80 7/- 
PC86 9/6 
PC88 9/6 
PC96 8/6 
PC97 8/6 
PC900 8/8 
POC84 6/- 
P0086 6/6 
PCC88 9/9 
POC89 10/6 
PCC189 9/9 
PCF80 8/9 
PCF82 6/- 
PCF86 9/8 
PC080018/6 
PCF801 7/- 
PCF802 9/6 
PCF806 9/- 
PCF80611/6 
PCF80810/6 
PCL82 7/- 
PCL83 9/- 
PCL84 7/6 
PCL86 8/8 
PCL86 8/8 

PENA418/6 
PEN86C16/- 
PFL20018/- 
PL86 9/6 
PL81 7/3 
PL82 6/6 
PL83 6/6 
PL84 6/8 
PL600 12/- 
PL504 1$/6 
PL608 16/- 
PL802 14/6 
P584 7/9 
P%26 10/6 
PY3I 6/6 
PY32 10/- 
PYSS 10/- 
PY81 6/8 
PY82 6/- P 98 
PY800 8/9 
PY801 6/9 
519 8/6 
1120 12/6 
TH21C 9/9 
U26 13/- 
U26 12/- 
U47 18/6 
U49 18/6 
U62 4/8 
U78 8/8 
U191 12/6 
U301 18/6 
U801 18/- 
UABC808/8 
UAF42 9/6 
UB41 6/6 
UBC41 7/9 
UBC81 71- 
1513580 6/- 
1113589 6/9 
UC92 5/- 

UCC84 7/9 
UCC86 6/6 
UCF80 8/9 
U0H42 9/9 
UCH81 6/6 
UCL82 7/- 
UCL83 11/6 
15F41 9/9 
UF80 7/- 
UF86 6/9 
UF89 6/3 
UL41 9/6 
UTA4 20/- 
UL84 8/8 
115184 7/6 
UY41 7/- 
1.1Y86 6/9 
VP4B 10/8 
VP132121/- 
Z77 8/6 
Trill/11210n 
AC107 8/6 
AC127 8/- 
AD140 7/6 
AF102 18/- 
AF116 8/- 
AF116 3/- 
AFI17 3/3 
AF124 7/6 
AF126 8/6 
AF126 7/- 
AF127 3/6 
0026 6/9 
0044 2/8 
0046 2/8 
0071 2/6 
01172 2/6 
0076 2/6 
OC81 2/3 
OC81D 2/3 
OC82 2/3 
0082D 2/8 
OC170 2/6 

READERS RADIO 
85 TORQUAY GARDENS, REDBR DGE, ILFORD, 

ESSEX. Tel. 01 550 7441 
Postage on 1 valve 9d. extra. On 2 valves or mare, postage 6d. per 

valve extra. Any Parcel Insured against Damage in Transit 6d. extra. 
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DOOR INTERCOM 
Know who is calling and speak 
to them without leaving bed, 
or chair. Outfit comprises 
microphone with call push 
button, connectors and mater 
inter -corn. Simply plugs to- 
getter. Originally sold at £10. 
Special snip price 49/6, plus 3/6 
postage. 

MINIATURE WAFER SWITCHES 
4 pole, '2 way -3 pole, 3 way -4 
4 way- 

ay-2 
W2 pole, 6 way 81 pole, 12 

way. All at 8/8 each. 36/- dozen, 
your assortment. 

WATERPROOF HEATING 
ELEMENT 

20 yards length 70W. Self -regulating 
temperature control. 10 /- post 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. 5/6 each. 3 heat model 7/8. 

MAINS TRANSFORMER SNIP 
Making a power pack for 
amplifier or other equip- 
ment? These transform - 
ere have norms) maim 
primaries (230140 v.) and 
isolated secondaries two 
types C1) 12 v.500 mA. at 
8/6; (2) 15 v. 500 mA. at 
8/8. 

ELECTRIC CLOCK WITH 25 AMP. SWITCH 
Made by Smith's these units are as fitted to many top quality 
cookers to control the oven. The clock is mains driven and 
frequency controlled so it is extremely accurate. The two 
small dials enable switch on and off times to be accurately 
set. Ideal for switching on tape recorders. Offered at only 
a fraction of the regular price -new and unused only 89/6, 
less than the value of the clock alone -post and insurance 
2/9. 

INFRA -RED HEATERS 
Make up one of these latest type 
heaters. Ideal for bathroom, etc. 
They are simple to make from our 
easy -to- follow instruction -uses silica 
enclosed elements designed for the cor- 
rect infra -red wavelength (3 microns). Price for 750 watts element, all parts, metal 
casing, as illustrated, 19(6, plus 4/- post and insurance. Pull switch 3/- extra. 

2 1kW FAN HEATER 
Three position switching to 
suit changes in the weather. 
Switch up for full heater (24 

s kW), switch down for half 
heat (14kW), switch central 
blows cold for Bummer cooling 
-adjustable thermostat acts 
as auto control and safety cut- 
out. Complete kit 88.15.0. 
Pest and ins. 7/6. 

SNIPERSCOPE 
Famous war -time 
"cat's eye" used 
tor seeing in the 
dark. This Is an 
infra -red image con- 
verter cell with a 
silver caesium screen 
which lights up (like 
a cathode ray tube) 
when the electron 
released by the 

Mir i -red strike it. A gc Iden opportunity for some 
'nteresting experiments. 7/6 each, post 2/6. Data 
will be supplied with c Ile, if requested. n 

O 

u1 

ELECTRICAL BARGAIN 

5.4, 3 pin switch sockets 
An excellent opportunity to make that bench dis board 

you have needed or to stock up for future jobs. This 

month we offer 6 British made (Hicraft) bakelite flush 

mounting shuttered 5A switch sockets for only 10 /- 

plus 3/6 post and insurance. (20 boxes post tree). 

PPS ELIMINATOR. Play your pocket 
radio from the maim! save £s. Com- 
plete component kit comprises 4 
rectifiers -mains dropper resistances. 
smoothing condenser and Metro, 
tiona, only 8/6 phis 1/- post. 

BECKASTAT 
This an instant 
therms tat, simply q 
plug y ourappliance in- 
to it a id its lead Into 1' 

wall p Adjustable 
setting for normal ale 
temperatures. 13A 
loading. Will save its 
cost in a season 19/6. 
Post and Ins. '2/9. 

... 

DRILL CONTROLLER 
Electronically changes speed from 

approximately 10 revs. to maxi- 
mum. Full power at all speeds 

by Rager- tipcontrol.Kit includes 
all parts, case, everything and full 

instructions. 19/6 pin 2/6 poet and 
insurance. Or available made up 

29/8, plus 2/6 post. 

THIS MONTH'S SNIP 

CASSETTE LOADED 
DICTATING MACHINE 
Battery operated and with all 
accessories. Really fantastic offer 
a British made £31 outfit for only 
24.19.6, brilliantly designed for 
speed and efficiency-cassette 
takes normal spools, drops in and 
out for easy loading -all normal 
functlone- accessories include: 
stethoscopic earpiece - crystal 

for only 99/6 microphone has on/off switch - 
telephone picker -DON'T MISS THIS UNREPEATABLE OFFER - 
SEN D TODAY 54.19.6 plus 7/6 post and insurance . Foot switch 18 /6 extra 
Spare Cassettes at 4/6 each, three for 10/ -. KETTLE ELEMENT 

230/240V 1500 watt. 
Made by Best for kettles 
with lei,, in. dia. hole 
including: Best, Beam, 
Chalfont, Davidson, Dim - 
plex, Grafton, Hawkins, 

Surymald, Mirroware, Monogram, Piteo, Revo, 
Towen, Swan. Normally 32/6. Our price 15/- plus 
2/6 post. 

QUICK CUPPA 
Mini Immersion Heater, 350w. 
200,240v. Bolls full cup in about 
two minutes. Use any socket or 
lamp holder. Have at bedside 
for tea, baby's food, etc. 19/6, 
post and Insurance 1/8. 12v. car 
model also available. 

7 
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THERMOSTAT WITH PROBE 
This has a sensor attached to a ISA switch by a 
14in. length of flexible capillary tubing -control 
range is 20 °F to 150 °F so it is suitable to 
control soil heating and liquid heating especially 
when in buckets or portable newels as the 
sensor can be raised out and lowered into the 
vessel. This thermostat could also be used to 
sound a bell or other alarm when critical temp. 
is reached in stack or heap subject to 
spontaneous combustion or if liquid Is being 
heated by gas or other memo not controllable 

by the switch. Made by the famous Teddington Co., we offer these at 12/8 each. 
Postage and insurance 2/9. 

MAINS TRANSISTOR POWER PACK 
Designed to operate transistor seta and amplifiers. 
Ad /notable output 6v., 9v., 12 volts for up to 
500mA (class B working). Takes the place of any 
of the following batteries: PP1, PP3, PP4, PPS, 
PP7, PPS, and others. Kit comprises: mains 
transformer rectifier, smoothing and load resistor, 
condensers and instructions. Real snip at only 
18/8, plus 3/6 postage. 

THER MOSTATS 
Type "A" 15 amp. for controlling room heaters, 
greenhouses, airing cupboard. Has spindle for 
politer knobs. Quickly adjustable from 30 -80 °F. 
9/£ plus 1/- poet. Suitable box for wall mounting, 
5 /-- P. & P. 1 /-. 
Type 13" 15 amp. This Is a 17in. long rod type 
made by the famous Sunvic Co. Spindle adjusts 

this from 50- 550 °F. Internal screw 
alters the setting 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 -stet as it cute in 
and out at around freezing point, 2/3 amps. Has 
many uses one of which would be to keep the loft. 
pipes from freezing, if a length of our blanket wire 
(16 yds. 10 / -) is wound round the pipes. 7/6. 
F. & P. 1 / -. 
Type "E". This Is standard refrigerator thermo- 
stat. Spindle adjustments cover normal refrigera- 
tor temperature.7 /8, plus 1/- post. 
Type "F". Glass encased for controlling the temp. 
of liquid -particularly those in glass tanks, vats 
cr ¢inks- thermostat is held (half submerged) by 
rubber sucker or wire clip -ideal for fish tanks - 
developers and chemical baths of all types. 
Adjustable over range 50° to 150 °F. Price 18 /-, 
plus 2/- post and insurance. 

ELECTRIC CLOCK WITH 3A 
SWITCH 
Electric Clock with 3 amp switch made by 
Smiths for Dreamland. These are mains driven 
and frequency controlled so are extremely 
accurate. The dial enables "witch -on" time 
to be accurately set. Switch off le 3 hours later 
or by manual control. Intended for switching 
electric blankets this needs only one setting 
for the season. Suitable also to control tape 
recorder, radio and lamp etc. up to 600W. In 
neat plastic case with maim lead and two 
outlet plugs. New and unused, 39 /6, post and 
insurance 3/6. 

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 Me a die -cast 
metal frame and is strongly recommended for HI-FI load and 
Rhythm Guitar and public address. 
Flux Density 11,000 gams -Total Flux 44,000 Maxwells - 
Power Handling 15 watts 11 .M.13. Cone Moulded fibre -Freq. 
response 30- 10,000 c.p.e.- specify 3 or 15 ohms -Main re- 
sonance 60 e.p.s.- Chaseis Diam. 121n.-121 in. over mounting 
lugs-Baffle hole 111n. Diam. -Mounting holes 4, holes -;in. 
diem. on pitch circle ll ;in. diam.- Overall height ti ;in. A £8 
speaker offered for only 23.9.6 plus 7/6 p. & p. Don't miss this 
offer. 15in. 80 watt 27.19.6. 

INDICATOR LAMP 12V BLOWER 
Panel mounting, consists of neon Heavy duty motor with centrifugal 
lamp in red Plastic lens with blower coupled to one end. Ideal 
resistor in leads for maim opera- for car heater. 12/6, plus 4/6 post. 
Lion 2/8 each 24/- dozen. 

AC FAN 
Small but very 
powerful mains 
motor with 6 ;in. 
blades. Ideal for 
cooling equip- 
ment or ae extrac- 
tor. Silent but very 
efficient. 17/6, post 
4/8. Mounts from 
back or front with 
4BA screws. 

FLUORESCENT CONTROL KITS 
Each kit comprises seven items- Choke, 2 tube 
ends, starter, starter holder and 2 tube clips, 
with wiring instructions. Suitable for normal 
fluorescent tubes or the new "Groins" tubes for 
fish tanks and indoor plante. Chokes are super - 
silent, mostly resin filled. Kit A -15 -20 w. 
19/6. Kit B -30-40 w. 19/6. Kit C-80 w. 19/8, 
Kit E-65 w. 19/6. KR MF1 is for 61a., 91n., 
and 12ín. miniature tubes, 19/8. Postage on Kits 
- t and B 4/8 for one or-two kits then 4/6 for each 
two kits ordered. Kits C, D and E 4/6 on first 
kit then 3/6 for each kit ordered. Kit MF1 3/8 
on first kit then 3/8 on each two kite ordered. 

TELESCOPIC 
AERIAL 

for portable, car radio 
or transmitter. Chrome pia- 

ii." 

ted -six sections, extends from 
If 7; to 471n. Hole in bottom for 6BA 

screw. 7/6. 

Be first this year! 
SEED AND PLANT 

RAISING 
Soil heating wire and tram - 
former. Suitable for standard 
size garden frame. 

9/6 Poet and Ins. 8/6. 

MOVING COIL METER BARGAIN 
Panel meters are always being needed and they are 
jolly costly when you have to buy them in a hurry 
-so you should take advantage of this offer: lin. 
moving coil flush mounting meters only 9/8. These 
are actually R.F. meters and cost about 23 each but 
If you don't want them for R.F. then all you have 
to do is to remove the thermocouple and you will 
have a 2 -3 ma. meter which you can make into 
almost anything by adding shunts or series 
resistor. New & unused. 

16 RPM GEARED MOTOR 
Made by Smith's Electric¢, these are almost silent 
running, but are very powerful. They operate from 
normal to 240V. mains and the final shaft speed is 
16 r.p.m. 15 /-. Poet & ins. 2/9. 

REED SWITCH 
Suitable for dozens of different applications, 
such as burglaralarma, conveyor belt switching. 
These are simply glass encased switches which 
can be operated by a passing permanent magnet 
coil. A special buy enables us to offer these at 
2/6 each, or 24/- a dozen. Suitable magnets are 
1 /-each. 

MINIATURE RELAY 
American make -6S0 ohm coil 20 -30 volt. opera- 
tion-2 pole change over 4/6 each, 48/- doz. 

SPRING COIL LEADS 

as fitted to telephones, 
4 core 2/6 each, 3 core 2/- 
each. 

Where postage is not stated then orders 
over £3 are post free. Below £3 add 2/9. 
Semi- conductors add 1/- poet. Over £1 

post free. S.A.E. with enquiries please. 

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

Also 102.3 Tamworth Road, Croydon 
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SEW NAB LIULILJU. 
Send S.A.E. tor fall lists. Other ranges available. Please inc ude postage. 

Special quotations for quantities. 

CLEAR 

PLASTIC 

METERS 

Type MR.88P. 1 21/821n. square fronts. 
5011A 87/- 750mA 25/- 

100µA0 35/- 2 amp 25/- 
100-0 -100pá 82/6 5 amp 25 /- 
200µA $V6 3V. D.C..... 25/- 
600µA 87/8 10V. D.C.... 25/- 
600-0- 600µA 25/- 20V. D.C.... 25/- 
1mA 85 /- 50V. D.C.... 25/- 
1 -0-1mA 26/- 100V. D.C... 25/- 
2m, ß5/_ 150V. D.C... 25 /- 

300V. D.C. .. 25 /- 
600V. D.C. .. 26/- 
760V. D.C. .. ß5/- 
15V. A.C..... 25 /- 
00V. A.C..... 25 /- 
160V. A.C.... 25/- 
300V. A.C.... 25/- 
500V. A.C.... 25/- 
8 meter 1mA. 29/8 
VU meter ... 89/8 

5mA 25/- 
lOmA 25/- 
20mA 26/- 
50mA 85/- 
100mA 26/- 
150mA 85/- 
200mA ]t6/- 
300mA 26/- 
500mA ß5/- 
Type MR.45P. tin. square front.. 
50µA 48/8 10V. D.C.... 27/6 
50- 0-50µA 89/8 20V. D.C. ... 27/8 
100µA 89/6 80V. D.C.... 27/8 
100 -0- 100µA 35/- 300V. D.C. .. 27/8 
600LLA 29/8 15V. A.C..... 27/6 
1 87/6 900V. A.C.... 27/8 
5mA 27/8 9 meter 1mA. 85/ 
10mA 27/8 VU meter ... 42/6 
50mA 27/8 1 amp A.C. . 27/8 
100mA 27/8 6 amp AX . . 27/8 
500mA 27/8 10 amp A.C. 27/8 
1 amp 27/8 20 amp AX . 27/6 
6 amp 27/8 30 amp A.C. 27/6 

bmA 87/8 
10mA 37/6 
50mA 876 
100mA 87/6 
600mA 37/8 
1 amp 37/6 
6 amp 87/6 
10V. D.C. 37/8 
20V. D.C. 87/6 
50V. D.C. 87/8 

300V. D.C. .. 87/6 
15V. A.C..... 87/6 
300V. A.C.... 87/6 
B meter 1mA. 89/6 
VU meter ... 59 /6 
1 amp A.C. . 37/8 
6 amp A.C. . 87/6 
10 amp A.C.' 87/8 
20 amp A.C. 87/6 
30 amp A.C. 87/8 

Type MR.85P. 4110. x 4fin. fronts. 
50 mA 89/6 
50-0-60µA 59/8 

100-0--100µA 69%8 
200pA 56/- 
500 52/6 
300-Ó 50012A 49/6 
1mA 49/8 
1-0-1mA 49/6 
iSmA 49/6 
lOmA 49/6 

100 A 49/6 
500mA 49/8 

49/6 
5 amp 49/8 

15 amp 49/8 
30 amp 49/8 
20V. D.C 59/8 
50V. D.C 49/6 
150V. D.C 49/9 
300V. D.C 49/8 
16V. A.C 49/8 
300V. A.C 49/8 
O meter ImA 55/- 
V U meter 89/8 
1 amp A.C. 49/8 
b amp A.C. 49/6 
10 amp A.C. 49/8 
20 amp A.C. 49/6 
30 amp A.C. 49/6 

Type MR.85P. 31in. x 311n. fronts. 
60µA 65/- 50V. D.C. 89/6 
60 -0-50µA 52/6 150V. D.C. .. 89/6 
10011A 52/6 300V. D.C. .. 89/6 
100-0 -100µA 49/8 15V. A.C..... 89/8 5009A 45/ 

lt 
60V. A.C..... 89/8 

89/6 150V. A.C.... 89/6 

39/6 300V. A.C.... 89/6 
39/8 500V. A.C.... 89/6 
39/8 8 meter lmA. 45/- 
89/8 U V meter ... 85/- 
89/6 bOmA A.C. . 39/6 
g9/ß 

200mA A.C. 39/8 89/8 
89/8 500mÁ A.C. 39/8 
89/6 1 amp A.C. . 89/9 
39/6 5 amp A.C. . 89/8 
39/8 10 amp. A.C. 89/6 

20 amp A.C. 89/8 
30 amp A.C. 39/6 

5mA 
10mA 
50mA 
100mA 
500mA 
1 amp 
5 amp 
10 amp 
15 amp 

Type 16ß.52P. Olin. square fronts. 
20 amp 
30 

60µA 59/6 100-0- 100µA 45/- 60 amp 
50 -0 -50µA . 49/8 500mA 42/8 10V. D.C. ... 39/8 
100µA 49/8 1mA 87/8 20V. D.C. ... 39/8 

*Moving iron, all 
other moving coil. 

BAKELITE PANEL METERS 
Type MR.85. 84In. mare fronts. 
26µA 87/8 500mA 32/8 
50µA 45/- I amp 82/8 
50-0-50µA . 42/8 6 amp 82 /6 
10011A 42/8 16 amp 88/0 
100 -0- 10012A 42/6 30 ama, 32/8 
500 39/8 50 

32/8 6V. D 
amp 82/6 

1mA 82/6 
1-0-1mA ... 82/6 10V. D.C 32/8 
5mA 82/6 20V. D.C.... 82/8 
10mA 82/8 50V. D.C.... 82/6 
50mA 82/8 150V. D.C... 82/8 
100mA 82/8 300V. D.C... 82/8 

30V. A.C.... 82/6 
50V. A.C.... 32/8 
150V. A.C. .. 82/8 
300V. A.C.... 83/8 
1 amp A.C. , 38/8 
5 amp A.C. . 82/6 
10 amp A.C. 32/6 
20 amp A.C 82 /6 
30 amp A.C. 32/8 
50 amp A.C. 82/8 
VU meter ... 69/6 

IIIIPIIIphIIIIIIIII 
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"SEW" EDGEWISE METERS 
MODEL PE 70. Dimensions 8 17/32 x 1 11/32 x 2fin, 
deep overall. Available as follows: 
60 microamp 67/6 500 microamp .. 49/8 
50 -0.60 microamp 66/- 1 mllliamp 45/- 
100 m croamp .... 65/- 900 volt A.C 45/- 100.0- 00 microamp 68/6 VU meter 62/6 
200 m croamp .... 62/6 Poet extra. 

ECHO HS -606 STEREO 
HEADPHONES 

Wonderfully com- 
fortable. Light- 
weight adjustable 
vinyl headband. 
631. cable and 
stereo jack plug. 
25- 17,000 cps. 8 
ohm imp. 87/6 
P. & P. 2/8. 

TRANSISTORISED 
TWO -WAY 
TELEPHONE 
INTERCOM 
Operative over amazingly 
long distances. Separate call 
and press to talk buttons, 
2 -wire connection. 1000', of 
applications. Beautifully Om 
'shed In ebony. Supplied 
complete with batteries and 
wall brackets. 
88.19.6, P. & P. 3/8. 

INTERCOM /BABY SITTER 
Transistorised Intercom., ideal for home/ 

office /workshop 
etc. 2 -way buzzer 
call system. For 
desk or wall 
mounting. Sup 
pled complete 
with connecting 
wire, batteries, in- 

structions, '2 station 59/6. P. & P. 2/8. 
4 station 66.18.6, P. & P. 5 / -. 

SINCLAIR EQUIPMENT 
Z18 12 watt amplifier, 89/6 
P24 Power Supply Unit 89/6 

Stereo 25 Preamp. 19.19.6 
Q14 Speaker, 67.19.6 

Micromatic Radio Kit, 
49/8. Built 69/6. 

ALL POST PAID 

SPECIAL OFFER 
Two Z12 Amps., PZ4 lower Supply, Stereo 
26 Preamplifier, 622, or with two Q14 
speakers, 687. 

NEW SINCLAIR 2000 SYSTEM 
35 watt Integrated Amplifier, 129. Carr. 5/ -, 
Self- powered FM Tuner, 685. Carr. 5/ -. 

GARRARD TAPE 
MOTORS 

Brand new 
stock as used 
by famous 
manufacturer. 
300/250V. A.C. 
Capstan motor 
16/ -. Fest For- 

ward 10/6 Fas rewind 10/8. P. & P. 3/ - 
Set of three motors 82/8. P. & P. 5/ - 

FIELD TELEPHONES TYPE L 
Generator ringing, metal eases. Operates from 
two 169 batteries (not supplied). Excellent 
condition. 6110.0 per pair. Carr. 10 / -. 
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AVO CT.38 ELECTRONIC MULTIMETERS 
High quality 97 range instrument which measures 
A.C. and D.C. Voltage. Current, Resistance and 
Power Output Ranges D.C. volta 250mV- 
10,000V. (10 meg(1-110 mega input). D.C. 
current 10µA -25 amps. Ohms: 0 -1,000 meg O. 
A.C. volt 100mV -250V (with R.F. measuring 
bead up to 260 Mc /s) A.C. current 16µA -25 
amps. Power output 60 micro- watts -5 watts. 
Operation 0 /110 /200/250V. A.C. Supplied in 
perfect condition complete with circuit lead and 
R.F. probe. 626. Carr. 15/ -. 

TYPE 13A DOUBLE BEAM 
OSCILLOSCOPES 

An excellent general pur- 
pose D/B oscilloscope. 
T.B. 2cpe -760 
Bandwidth 5.5 Mc /e. 
Sensitivity 33mV /CM. 
Operating voltage 0 /110/ 
200 /250V. A.C. Suppled 
in excellent working con- 
dition. 188.10.0. Or com- 
plete with all accessories, 
probe, leads, lid, etc. 
686. Carriage 30/ -. 

ADMIRALTY 8.40 RECEIVERS 
Just released by the Ministry. High quality 
10 valve receiver manufactured by Mur- 
phy Coverage In 6 bands 660 11c/s-30 

Mc /s. I.F. 500 Ko /, 
Incorporates 2 R.F. 
and 3 I.F. stages, 
band -pawl 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. Elise 19) x 131 x 
16in. Weight 114 Ibs. 

Offered in good working condition. 
122.10.0. Carr. 30/ -. With circuit 
diagrams. A few Brand New 285. Carr. 
301 -. Also available B.41 L.F. version of 
above. 15 Rc /,-700 Ke /s. 617.10.0. Carr. 
30/ -. 

CLASS D WAVEMETERS 
A crystal controlled hetero- 
dyne frequency meter 
covering 1.7-8 Mc /s. 
Operation on 8 volts D.C. 
Ideal for amateur use. 
Available in good used con- 
dition. 66.19.6. Carr. 7/6. 
Or brand new with acces- 
sories. 67.19.6. 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 Mc /e. AM 
CW /FM. Incor- 

porates precision dial, level meter, precision 
attenuator 1µV- 100mV. Operation from 12 
volt D.C. or 0/110/200/250 volt A.C. Size 
12 x 81 x 9'n. Supplied in brand new con- 
dition complete with all connectors fully 
tested. 645. Carr. 30/-. 

AVOMETERS 

supplied in excel- 
lent condition, fully 
tested and checked. 
Complete with 
prode, leads and 
instructions. 
Model 7 618.10.0. 
P. and P. 7/6. 

TE-18A Transistorised 
Signal Generator. 6 ranges 
400kHs- 30mHa. An inex- 
pensive instrument teethe 
handyman. Operates on 
9v battery. Wide easy Lo 
read ,cale.800kHs modu- 
lation. 51 x 51 x 311n. 
Complete with inetruc- 
tione and leads. 17.19.6. 
P. a P. 4/ -. 

AUTO TRANSFORMERS 
0/115/230v. Step up or step down. Fully 
shrouded. 

160 W. 11.12.6. P. & P. 3/6. 
300 W. 12. 7.6. P. & P. 3/8. 
500 W. 83.10.0. P. & P. 6/6. 

1,000 W. 66.10.0. P. & P. 7/8. 
1,500 W. 18,10.0. P. & P. 8 /8. 
9,000 W. 17.10.0 P. & P. 12,/6. 
7,600 W. 616 10.0. P. & P. 20/ -. 

MARCONI TEST EQUIPMENT 
EX- MILITARY RECONDITIONED. TF.1440 
STANDARD SIGNAL GENERATORS, 85 Kc /s- 
25 Mc /s, 885 Carr. 30/ -. T.F.885 VIDEO OSCILLA- 
TOR 0 -5 Mc /s, 645 Carr. 30/ -. T.F.198M BEAT 
FREQUENCY OSCILLATOR 0-40 Kc /s. 2001250V. 
A.C., 620 Carr. 30/ -. T.F.142E Distortion Factor 
Meter, 120 Carr. 20/ -. All above offered in excellent 
condition, fully tested and checked. T.F.1100 VALVE 
VOLTMETER, Brand New, 650 T.F.1267 TRANSMIS- 
SION TEST SET, Brand New, 676 T.F.1871 Wide Band Millivolt Meter. Brand New, 660. 

Variable Vo /tage TRANSFORMERS 
Brand new, guaranteed and carriage paid. 
High quality construction. Input 230V. 50-80 cycles. 
Output full variable from 0.260 volts. Bulk quantities available. 
1 amp.- 65.10.0.2.5 amp. - 68.16.0; 5 amp. -19.15.0; 
8 amp. - 214.10.; 10 amp. -618.10.0; 12 amp. -221.0.0; 
20 amp. -687.0.0. 

ADVANCE 
TEST EQUIPMENT 

Brand new and boxed in original sealed 
cartons. 

VM.76 VALVE VOLTMETER 
R.F. measurements in excess of 
100 Mc /s and D.C. measure- 
ments up to 100V. with 
accuracy of +2 % D.C. range 
800 MV to 1 KV. A.C. range 
800 MV to 300 V RMS. Re- 
sistance 02 -500M O. 
Price 872. 

VM78 A.C. MILLIVOLT METER 
Transistorised 1 MV -8009. 
Frequency 1 cis to 1 Mc /e. 
Price 855. 

VM.79 UHF MILLIVOLT METER 
Transistorised. A.C. range 10 
MV -8V. D.C. current range 
-01µ /A --3MA. Resistance 1 
ohm -10 megohms. Price 6125. 

111B AUDIO SIGNAL GENERATOR 
15 as-50 He /e, sine or square 
wave. Price aù0. 

JIB AUDIO SIGNAL GENERATOR 
15 c /s -50 He /s. Price 230. 

122 AUDIO SIGNAL GENERATOR 
As per JIB except fitted with 
output meter. Price 635. 

TT18 TRANSISTOR TESTER 
287.10.0 
Carriage 10 /- per item. 

AMERICAN TAPE 
First grade quality American tapes. 
Brand new. Discount on quantities. 
Sin. 225ft. L.P. acetate 8/8 
31in. 600k. T.P. mylar 10 /- 
51n. 600ft. std. pluetic 8/6 
din.900tt. L.P. acetate 10/- 
bin. 1,200ft. D.P. mylar 15/- 
bin. 1,800ft. T.P. mylar 22/6 
5/ In. 1,200k. L.P. acetate 18/6 
55111.1,200ft. L.P. mylar 16/- 
51113. 1,800ft. D.P. mylar 2/6 
5 /in. 2,40011. T.P. mylar 89/6 
Tin. 1,200ft. std. acetate 12 /6 
7in. 1,800ft. L.P. acetate 15/- 
71n. 1,800ft. L.P. mylar 20 /- 
7in. 2,400ft. D.P. mylar 25/- 
7In.3,600lt. T.P. mylar 46/- 
Postage 2/ -. Over 63 poet paid. 

TAPE CASSETTES 
(80 -00 minutes 10/8 
C90 -90 minutes 14/3 

Over 02 post paid 

G. W. SMITH 
Er CO (RADIO) LTD. 
3 -34 Lisle St., W.C.2 
Also see oppos. page 
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MULTIMETERS for E_ purpose/ 
LAFAYETTE DE -LUXE 100KII/VOLT 
"LAB TESTER" Giant 6 11n. scale Built -in 

meter protection 0/5/ 
2. 5/10/50/250/500 / 
1,000V D C. 0/3/10/50/ 
250/500/1,000V A.C. 0/ 
10/100µA /10 /1001 
500mA /2.5/10A. 0/ 
IK /10K /100K /10MI 
IOM O.- 10 to 49.4dB 
818.18.0. P. & P. 6/- 

LAFAYETTE 57 Range 
Super 50k0 /volt Multi - 
meter. D.C. volte 12 mV 
-1000V. A.C. volts 1.5V 
-1000V D C current 
25µA -10 amp Ohms 0- 
10m060 dB -20 to +81 
dB. Overload protection. 
112.10.0. Carr. 3/6. 

NEW MODEL 600 80.000 
O.P.V. with overload 
protection. mirror i Ó le f I ]05 /100/ 
250/500/1,000v. D.C. 0/2.5/ 
10 /25 /100 1 250 /500/ 
1,000v. A.C. 0/5011A/5/50/ 
500mA. 12 amp. D.C. 
0 /80K /6 Meg./60 Meg.O 
88.17.8. Post paid. 

MODEL TE -90 50,000 O.P.V. 
mirror wale overload protec- 
tion 6/3 /12 /60 /300 /600 /1200v. 
D.C. 016/30/120/300/1200v. 
D.C. 03/6 /60 /600mÁ. D.C. 
16K /160K /1.6 /16meg O. -20 
to +63dB.07.10.0. P. & P. 3/ -. 

MODEL TE-12 
20,000 O.P.V. 0/0.8/6/30/120/ 
600/1,200/3,000 /6,000v. D.C. 
0/6/30/120/600/1,200v. A.C. 
0/80 µA /O /60 /600mA. 0/6K/ 
000K /0Meg./80 Meg.O 50pF. 
0.2mFd.65.19.6. P. & P. 3/6. 

TE -900 20,00052 /VOLT 
GIANT MULTIMETER 
mirror scale and overload 
protection. bin. full view 
meter. 2 colour scale. 0/ 
2.5/10/250/1,000/5,000v 
A.C. 0/26/12.5/10/50 /250/ 
1,000 /5,000v. D.C. 0/ 
501,A /110/100/500 mA/ 
10 amp. D.C. 02K/ 
200K/20 MEG. OHM. 
816. P. & P. 5/ -. 

MODEL AS -100D. 100E 0/ 
VOLT. Ola. mirror scale. 
Built -in meter protection. 
0/3/12/60/120/300 
/600/1,200v. U.C. 0/6/30/ 
120 /300 /600v. A.C. 0/ 
10 áA/6 /60 /300mA/ 
12 mo. 0 /2K /200K /2M/ 
200M O. -20 to +17dB. 
612.10.0. P. & P. 3/8. 

MODEL TE -10A. 2000 / 
Volt 5/25/50,250/500/2,500v. 
D.C. 10 /50 /100 /500 /1,000 v. 

0/501),A/25 mA/250 mA D.C. 
0 /6K /8 meg. ohm. -20 to 
+22dB. 
10-0, 100mFd. 0.100- 0.1mFd. 
89/0. P. & P. 2/6. 

PROFESSION- 
AL 20,000 one 
LAB. TYPE 
Multitaster. 
.automatic 
overload pro- 
tection, mirror 

scale. Ranges: 1/10/50/250/500 /1,000 volts. 
D.C. and A.C. 0- 500µA, 10mA, 260mA. 
Current: 0 /20K,200K, 2 megohm, Decibels: 
-20 to +22dB. 65.19.8. 
P. & P 2/6. 

MODEL TZ-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. 0130µA 
/3/30/300mA. 0/16K/160K 
/1.6M /16 Meg. µ 
66.10.0. P. & P. 3/-. 

MODEL PT -84. 1,000 
O.P.V. 0/10/50/260/ 
500 /1,000v. A.C. and 
D.C. 0/1/100/500/mA. 
D.C. 0í100K O. 89/8. 
P. & P. 1/6. 

1TE -200 RF SIGNAL GENERATOR 
Accurate wide range sig- 
nal generator covering 
120 Kc /a -500 Mc/8 on 
6 bands. Directly cali- 
brated. Variable R.F. at- 
tenuator, audio output. 
Xtnl socket for calibra- 
tion. 220/240V. A.C. 
Brand new with instruc- 
tions. 616. Carr. 7/6. 
Size 140 x 215 x 170 mm. 

NEW CATALOGUE 
Nearly 200 pages giving full details of a 

comprehensive rangs of COMPONENTS, 
TEST EQUIPMENT, COMMUNICATION 

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

bargain prices. 
Free Discount Coupons Value 101- 

SEND NOW-ONLY 76 PIPI' 

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

8111 '22 Mono 86.10.0 
8RP22 Stereo 18.19.6 

1025 Mono 67.10.0 
1025 Stereo 67.19.6 
2025 Stereo 88. 8.0 
2025T /C Mono /Stereo 18.17.8 
3000 Stereo 89.19.6 
9P25 MKII 611.19.6 
6,55 611.19.6 
A70 MK II 112.10.0 

AT60 MKII 613.10.0 
8L65 614.14.0 

ÁP70 619. 0.0 
401 628. 7.8 
8L75 889. 0.0 

81.95 835. 0.0 
WB4 Bases 1 &19.6 Perspex Cover 18.10.0 

Carriage /insurance 7/6 extra any model. *Special offer base and cover available for these 
models at 64.16.0. Carr. 5 / -. Full range of Garrard aceerodeler available. 

TE-61. NEW 20,0000/ 
VOLT MULTIMETER with 
overload protection and 
mirror scale. 0/6 /60/120/ 
1,200v. A.C. 0/3 /30/60 /300/ 
600 /3,000v. D.0 0.130 ILA /12 

ohm. /8. P. &I P. 2/6 6 
eg. 

TY75 AUDIO SIGNAL 
GENERATOR 
Sine Wave 20 CPS -200 
Ke/e. Square Wave 20 
CPS-30 Kc /e. High and 
low impedance output. 
Output variable up to 6 
volts. 220/240 volts A.C. 
Brand new with instruc- 
tions. 116. Carr. 7/6. 
Size 210 e 150. 120 mm. 

ARF -100 COMBINED AF -RF 
SIGNAL GENERATOR 

A.F. SINE WAVE 
20- 200.000 c/c. 
Square wave 20- 
30,000 c /s. 0 /P. 
HIGH IMP. 21V. 
P/P6000 3.8V. P /P. 
TF 100 Kc /s -300 
Mc /s. Variable R.F. 

attenuation Iat /ext. modulation. Incorpor- 
ates dual purpose meter to monitor AF out- 
put and % mod. on R.F. 220/240V. A.C. 
630.0.0. Carr. 7 /6. 

TE-65 VALVE VOLTMETER 
High quality instrument 
with 28 rangea. D.C. volts 
1.6- 1,500e. A.C. volte 1.5- 
1,560v. Resistance up to 
1,000 megohme. 220/240v. 
A.C. operation. Complete 
with probe and instructions 
617.10.0. P. & P. 6 / -. 
Additional probes ivalI- 
chIe R.F. 35/ -. H.V 42/6. 

UNR -30 4 -BAND 
COMMUNICATION RECEIVER 

Covering 650 Kola -30 Mc /s. Incorporates BFO. Built in 
speaker and phone Jack. Metal cabinet. Operation 220 
240V. A.C. Supplied brand new, guaranteed with 
instructions. 

Carr. 716 1 3 g ns. 

LAFAYETTE SOLID STATE HA600 RECEIVER 
5 BAND AM /CWISSB AMATEUR AND SHORT 
WAVE 150 He /s -400 Kota and 550 He /s-80 Me /s 
F E T front end 2 mechanical filter Huge 
dial Product detector Crystal calibrator 
Variable BIM Noise limiter S meter 24in. 
Bandspread 230V. A.C. /12V. D.C. nee. earth 
operation RF gain control. Sise 15in.- Sian, 
8tin. Weight 18 lbs. EXCEPTIONAL VALUE. 
145. Carr. 10 / -. S.A.E. for lull details. 

TRANSISTORISED L.C.R. A.C. 
MEASURING BRIDGE 

A new portable 
bridge offering ex- 
cellent range and 
accuracy at low coat. 
Ranges: R. 10- 
11.1 meg 0 6 Ran- 
ges +1%. L. IµH- 
111HENRYSORan- 
ges -2%. C. 10p1> 

+ 1110mFd.6 Ranges +2 %. TURNS RATIO 
1:1/1000 -1:11100. 6 Ranges +1eá. Bridge 
voltage at 1,000 cps. Operated from 9 volts. 
100µA. Meter indication. Attractive 2 tone 
metal case. Size 71 x 5 x 2in. 820. P. & P. 5/ - 

R209 MK. II 
COMMUNICATION RECEIVER 
11 valve high grade communication receiver 
euitablefor tropical use. 1.20 Mc /s on 4 bande. 
AM/CW/FM operation.Incorporates precision 
vernier driver, BFO. Aerial trimmer, internal 
speaker and 12v. D.C. internal power supply. 
Supplied in excellent condition, fully tested 
and checked. 616.0.0. Carr. 20/ -. 

NEW STAR SR -200 SSB AMATEUR RECEIVER 

An exciting new receiver covering 6 amateur bande 
160/80/40/20/15 /10 metres. Illuminated elide rule dial 
8 meter Crystal calibrator Product detector 
Automa is noise limiter RF tuning and gain con- 
trols. Speaker or phone outputs 8 valves, 2 tran- 
sistors, 2 diodes. 220/240V. A.C. Supplied brand new 
and guaranteed. 140.0.0. Carr. 10/ -. 

-was 
amuse' 

w 
LAFAYETTE LA -224T TRANSISTOR 

STEREO AMPLIFIER 
19 transistor, 8 diodes. 111F music power 
30W st 8 ohms. Res. 30- 20,000 ±2dB at 
1W. Distortion 1 ° or less. Inputs: 3 MV 
and 250 MV. Output: 3 -16 ohms. Separate 
L. and R. volume controls . Treble and base 
control. Stereo phone Jack. Brushed 
aluminium, gold -anodised extruded front 
panel with metal case.101 x 3 °lie x 71Jfiein. 
115/230v. A.C. 128, Carr. 7/6. 

MODEL ZQM TRANSISTOR CHECKER 
It has the fullest capacity for 
checking on A, B and Icc. 
Equally adaptable for 
checking diodes, etc. 
Spec.: A: 0.7- 0.9967. 
B: 5 -200. Ieo: 0 -50 
microamps 0 -5mA. 
Resistance for diode 
2000 -IMO. Supplied 
complete with inetruc- 
tions,battery and lead .65.19.8. P. & P. 2/6. 

* TRANSISTORISED FM TUNER * 
6 TRANSISTOR 
HIGH QUALITY 
TUNER, SIZE 
ONLY 6 x 4 x2lin. 
3 I.F. stages. 
Double tuned dis- 
criminator. Ample 
output to feed most 
amplifier. Oper- 

ates on 9V battery. Coverage 88- 108Mc/s. 
Ready built ready for use. Fantastic value 
for money. 88.7.6. P. & P. 2/6. 
Stereo multiplex adaptor 97/6. 

TO-8 PORTABLE OSCILLOSCOPE 
3in. tube. Y amp. Sen- 
sitivity 5v p -p /CM. 
Bandwidth 1.5 cps -1.5 
MHZ. Input imp. 2 
meg 0 25pF. X amp. 
sensitivity. 9v p-p /CM. 
bandwidth 1.5 cps -800 
KHZ. Input Imp. 2 
meg 0 20pF. Time base. 
5 ranges 10 cps -300 

KHZ. Synchronization. Internal /external. 
Illuminated scale 140 x 215 e 330 mm. 
Weight 15 ;ib. 220/240V. A.C. Supplied 
brand new with handbook. 685.0.0. Carr. 
101 -. 

\\\tYd\` \Ì1 vP/All % 

(RADIO) LIMITED 
Phone: GERRARD 8204/9135 
Cables SM /THEX LESPU ARE 

- 

3.34 LISLE STREET, LONDON, W C 2 

OPEN 

9 a.m. to 8 p.m. 
every day Mon- 
day to Saturday. 
Trade supplied. 
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general coverage communications 
reasonably priced at 

The Codar CR. e is an excellent s 

valuVfor money. 
receiver for the is outstanding value 

toy 

just 
four 

the CR. 
10 metres, 

In four stable ranges, coastguard 
frequencies all the short 

the receiver covers from 540 metres medium wave, 

h the shipping and c td and including rear 
right throng prevail allow the regular 

conditions that now P 
e gain wave and international 

amateur bands u 

reception of world-wide 
improving extremely hi9 9 

!ion of world -wide call -signs! 
input stage giving educe 

recap high 
Double 

aerialinp 

The 
noise 

has a 

level. 
iron cored I.F. transformers produce 

Ready to plug into 200 -250 volt 
canine! measures 

with low noise level. double tuned, 

and white 
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chrome 
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or direct from 
Fully guaranteed 
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rent from your 
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Buy 
Coder. 

Codar equipment 

Codar. The order form will also bring 

appreciated) 

ONLY 

Carriage 7/6 extra. 

inc. two twin triodes) 

*Excellent on amateur 
Leur and *Ideal for S WLs *5 valves 

giving 7 valve line-up 

shipping frequencies 
*calibrated signal 

*Automatic Volume control 

meter rateminatos} 
arate B.F. oscillator for morse and 
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signals 

li 

T29 RECEI V ERR FOR ISO & a0 METRES 

Y Men.mtor Bb I^ 8P } ed 13} 
2Mdc and 

Ideal portable, 
printed 

TMcle 12 v50s, on 
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circuits. ONLY £15.17.8 Carr. 
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CR8S MAINS T.R.F. SHORT -WAVE 
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spread. 
World wide sate 

Zion drives. *Output 3 watts 

3 speak¢ o 
*Valves ECCe1, ELM, 

Z.80 # 
for 213 ohm spay AR-KIT 5 .15.0 Carr. 
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Carr. 
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PRACTICAL VOL 44 No 12 
Issue 746 

WIRELESS APRIL 1969 

TOPIC OF THE MONTH 
Time for review 

THE Monopolies Commission has its ever vigilant eye 

on matters of take -overs and lack of competition, 
yet it has never looked at radio broadcasting -the 
attitude seems to be that monopoly by semi -state 
organisations is no evil. 

Before readers draw the conclusion that we are 

about to change our policy and jump on the bandwagon 
of the "pirate station lobby" we say straightaway that 
we will never support anarchy of the airwaves (or 
anywhere else for that matter). All we are suggesting 
is that it is time to review the situation on sound 
broadcasting, to see whether there isn't a good case 
for the licensing of radio stations independent of the 
BBC, their revenue obtained by advertising. 

We know the arguments against this; that the 
programme material would descend to the lowest 
common denominator, that there aren't the available 
frequencies, that local papers would suffer from the 
competition for advertisers and that the BBC is doing 
a grand job anyway. We have said that we are suggest- 
ing ideas, not acting as a pressure group, but let us take 
these arguments one by one, taking the last one first. 

There is no need to commit Auntie to euthanasia, 
sne is doing a grand job, and independent stations 
could be complementary to the existing four services. 
There could be room for them, on v.h.f., (125 channels 
are available). Most American cities of any size have 
at least fifteen f.m. stations, so we could presumably 
do the same without interference to or from European 
stations. As for the argument that commercial radio 
would rob local papers of advertising, this has not been 
borne out abroad where this has happened, nor were 
national newspapers hit by the introduction of 
Independent Television. 

We are very lucky in having a body such as the BBC 
to control our broadcasting services as they stand at 
the moment, but Auntie can stand competition -she 
nas done it in the past and can do it again. The Conserva- 
tive Party has pledged to review the situation if they are 
returned at the next election and the big debate on this 
subject is likely to grow. 

Let's start talking about it now; we welcome readers' 
comments. 

W. N. STEVENS -Editor 

NEWS AND COMMENT 
Leader 

News and Comment 
MW Column 

by C. Molloy 
Practically Wireless 

by Henry 
Letters to the Editor 

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

CONSTRUCTIONAL 
Cir- Kit 

P.W. Double -12, Part 1 

by Hal Moorshead 
Progressive Superhet, Part 2 

by F. G. Rayer, G3OGR 

The Mite 
by Julian Anderson 

One -Sixty Superverter, Part 2 
by A. S. Carpenter, G3TYJ 

OTHER FEATURES 

Aerials. Part 1- Transmitter Aerials 
by A. J. Whittaker 

Satellite Earth Station, Part 1 

by Richard Collins 
Relays and their Uses, Part 1 

by K. T. Wilson 
Home Workshop Practice, Part 2 

by P. Hamley 
Magnetic Sound Recording, 

Part 3 
by W. S. Fowler 

905 
906 

932 

941 

942 

945 

908 

910 

916 

924 

937 

MAY ISSUE WILL BE PUBLISHED 

ON APRIL 8th 

914 

923 

928 

933 

949 

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

W.C.2. Phone: 01 836 4363. Subscription rates, including postage: 42s. per year to any part of the world. © IPC Magazines Ltd., 1969. Copyright In all drawings, photo- 

graphs and articles published In "Practical Wireless" Is specifically reserved throughout the countries signatory to the Berne Convention and the U.S.A. Reproductions 

or Imitations of any of these are therefore expressly forbidden. 

905 

www.americanradiohistory.com

www.americanradiohistory.com


nEws AND CDI11N1ENT.... 
TRANSISTOR TESTER TT 1 

The model TT 1 transistor tester is a portable, battery 
operated instrument for checking the leakage current and 
current gain of bi -polar transistors. Its main feature is that 
current gain may be measured anywhere within the range 
of 5 microamps to 100 milliamps, ensuring that circuit 
operating conditions may be reproduced. An expanded 
scale is provided for indicating leakage current, covering 
the range 0 to 100 milliamps, mid -scale 100 microamps. 
All measurements are made with a collector voltage of 9V. 

Specification: Measurement facilities -d.c. current 
gain, Collector -base leakage current, Diode leakage 
current, Internal battery check. d.c. current gain ranges - 
10 -1000. Collector current ranges -0 -100 microamps, 
0 -1 milliamp, 0 -10 milliamps, 0 -100 milliamps. Indication - 
On 3in. moving coil meter and calibrated dial. Polarity - 
n-p-n and p -n -p. Collector voltage -9V. Power supply - 
From internal 9V PP7 battery, duration 6 months. Case - 
Hammer -grey finish with screened front panel, "lay flat" 
carrying handle and rubber feet. Weight -3 lb. Size- 
9 x 6 x 3in. 

The price is £32. R.M.S. Instruments Limited, 24 
Guildford Street, Chertsey, Surrey. 

THE RAVENSBROOK STEREO AMPLIFIER 

The Ravensbrook is based in many respects on the 
Ravensbourne design with a nominal output of 10 +10 
watts. 

The whole amplifier is constructed on a single printed 
circuit board made from high grade fibreglass. 

A four -way push- button Input Selector provides 
selection of disc, tuner and tape inputs. The fourth button 
provides for mono /stereo operation. In the mono position 
the left -hand input channel is fed to both speakers. The 

906 

output from a compatible stereo pickup is connected in 
parallel for playing mono records. 

Total harmonic distortion is less than 0-1% at 10 watts 
into 15 ohms. 1kHz; and less than 0.25% at 10 watts into 
15 ohms. 100Hz- 10kHz. Output impedance matching is 
8 -1652. 

A low noise pickup input stage using a special low 
noise p -n -p transistor, in conjunction with a high output 
second stage, achieves a very wide dynamic range. This 
avoids distortion on peak recorded passages. Two special 
quadrifilar wound transformers are used to drive two pairs 
of high current gain output transistors giving very low 
distortion. The technique of winding quadrifilar trans- 
formers, where all four windings are wound simultane- 
ously, results in maximum coupling and perfectly balanced 
windings. These transformers are smaller versions of those 
to be found in the Ravensbourne amplifier. Silicon tran- 
sistors are used throughout apart from one germanium 
device which forms part of the regulated power supply. 

Recommended UK retail prices: Chassis model £42 10s. 
Case model £47 10s. Teak case alone £5. Purchase tax 
10s. 1 d. 

Rogers Developments (Electronics) Limited, 4 -14 
Barmeston Road, Catford, London, S.E.6. 

COURSE FOR BEGINNERS AND ADVANCED 
Readers might be interested to know that the 
Leyton Senior Evening Institute, Essex Road, E.10 
runs a radio and TV maintenance class on Wednes- 
day and Thursday evenings dealing with the 
principles and practice of our hobby. This caters for 
beginners and the more advanced. 

Enrolment is through the normal evening institute 
channels, and, although the course started in 
September, new faces are always welcome. 

MOTOROLA DATA BOOK OF ICs 
Motorola Semiconductors Limited, York House, Wembley, 
Middlesex, has announced publication of the first edition of 
The Integrated Circuits Data Book. It contains complete 
data sheet specifications and other applications and test 
data for all standard Motorola integrated circuits (both 
digital and linear) manufactured at the time of publication. 

A valuable interchangeability guide to all major manu- 
facturers of digital and linear integrated circuits is included. 
Manufacturer type numbers are listed in alphanumerical 
order by product family and cross - referenced to the 
Motorola direct replacement. A description of the circuit 
function is also included for each manufacturer's part 
number. 

Other items in the 960 -page reference include a digital 
applications selection guide, arranged by function, for 
Motorola's eleven logic families, and an alphanumeric 
index to all Motorola type numbers. Separate sections are 
devoted to MECL, MHTL, MTTL, MDTL, MRTL, MOS and 
linear integrated circuit data sheets, plus a 12 -gate 
complex array. 

Supplements to The Integrated Circuits Data Book will 
be available, and an updating service subscription coupon 
printed in each copy gives the subscriber the opportunity of 
receiving complete data sheet information for all new 
Motorola IC introductions. 

The book can be obtained from The Modern Book 
Company, 19 -21 Praed Street, London, W.2, at a cost of 
£2 10s. plus 5s. postage and packing. 
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NEWS AND commEnT... 
WORLD RADIO CLUB AWARD 

For nearly 50 years listeners have been reporting to 
broadcasters on reception of transmissions. In return, the 
BBC and other broadcasters have sent cards to verify 
correct reporting, the card issued by BBC External 
Services being known throughout the world as the "Big 
Ban" card. 

Now, for the first time, the BBC is offering an award to 
listeners who correctly report on a number of BBC trans- 
missions received from different transmitting sites. The 

reports will be analysed by BBC engineering staff and the 
certificates will be issued by the programme, World Radio 
Club. This award scheme applies to the one frequency 
schedule period only -2nd March to 3rd May, though 
there's a possibility that the scheme will be repeated. 

To qualify for the award, listeners must give evidence of 
reception of three BBC transmissions from each of the 

following: Great Britain and the Atlantic, East Mediterra- 
nean and Far Eastern relay stations. These twelve 
reports (which must be received in one envelope before 
the end of May) should contain the following information. 
location, date, time, frequency and a few words about 
programme content. In return, the award will contain the 

four verifications required by the serious DXer. 
To be eligible for the award, a DXer must be a member 

of World Radio Club, the programme for DXers and short- 
wave enthusiasts which is broadcast in BBC World 
Service on Sundays at 0930 GMT, Thursdays 1245 GMT, 
Fridays 2345 GMT and on the North American Service on 
Mondays at 1515 GMT. To become a member you need 
simply write to World Radio Club, BBC, Bush House, 

London, W.C.2. 
The picture shows Doug. Crawford, the World Radio 

Club compère. 

CONFERENCE 
DIGITAL SATELLITE COMMUNICATION 

A major impact on all aspects of satellite communication 
over the next five years is expected to result from the 

introduction of digital techniques, especially pulse code 
modulation. In recognition of the economic and technical 
implications of this, Intelsat, the international consortium of 
over 60 nations is to sponsor a conference entitled 
"Digital satellite communication ". The lEE is to co- sponsor 
the conference which will be held at Savoy Place, London, 
W.C.2, from the 25th to 27th November 1969. 

The aim of the conference is to provide a forum for the 
presentation and exchange of information on digital - 
communication techniques, and the programme will 
embrace: systems aspects including performance targets 
and comparisons with analogue systems, coding and 
modulation, signalling and switching including interface 
with terrestrial networks, demand assignment and multiple 
access techniques, error control, interference aspects. 

The programme will also include some invited papers 
from international authorities in this field. 

The technical programme committee invite contribu- 
tions from all nations, and intending authors should 
submit synopses written in English (preferably) or French 
of 500 to 1000 words in length by the 1st April 1969. 

Further details of the conference and registration 
forms will be available in due course from the Intelsat -IEE 

Joint Conference Secretariat, Savoy Place, London, W.C.2, 

England. 

CASSETTES FROM LONDON TO SYDNEY 
Fifteen of the cars which completed the London to Sydney 
Marathon carried the Cassette Car Radio and other Philips 
car entertaining equipment. They included one of the six 

official Ford Cortinas, driven by Britain's Roger Clark 

with Ove Andersson as co- driver, which was all -set to 
win the marathon before mechanical trouble on the last lap 

put it into 10th place. 

1 1 1 1 1 1 1 1 It i i 1 

THE LECTURE: 
About colour TV, covering the 
setting -up procedure and dealing in 

detail with degaussing, purity, con- 
vergence and grey scale tracking. 

THE FILM: 
Entitled 'It's the Tube that makes 
the Colour" and describing the 

manufacture of Mullard "Colour- 
Screen" TV picture tubes. 

THE NOSH: 
Free refreshments will be served 
during the interval. 

THE VENUE: 
Caxton Hall, Caxton Street, 
Westminster, London, S.W.1. 

THE DATE: 
Friday, March 28th at 7.15 p.m. 

THE TICKETS: 
They're free too! send a s.a.e. 
now to: FILM SHOW, Practical 
Television, Tower House, South- 
ampton Street, London, W.C.2. 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
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HOW TO USE YOUR FREE 
GIFT TO BEST ADVANTAGE 

Like all good inventions, Cir -Kit is the kind of 
product which makes you wonder why it was not 
invented years ago. It is remarkably simple, cheap 
and efficient and in this article ways will be described 
of using your free length of Cir -Kit to its best 
advantage. 

CIR -KIT, which is the invention of Mike Wheals, is 
produced by his company "Peak Sound (Harrow) 
Ltd. ". As you will see from your free sample, it 

comprises 99-5% pure copper strip one- sixteenth inch 
wide. This copper strip, which is only two -thousandths 
of an inch thick, is backed by a layer of special adhesive 

P!L<`lfllEI 

Tt J 

kLI© 

i: ::120114 

protected by easily removed silicon release paper. The 
surface of the copper is covered by a flux assist lacquer 
making soldering easy. 

Being inexpensive and easy to apply, either to plain 
or matrixed paxolin board, alterations and modifica- 
tions are quickly carried out. 

APPLYING CIR -KIT 
If there is not a circuit layout to follow, refer to the 

theoretical circuit diagram and if necessary decide how 
you wish the components to be arranged on the board. 
The overwhelming number of semiconductor circuits 
are low impedance operated and the layout is therefore 
relatively unimportant. Normally articles in PRACTICAL 
WIRELESS give details of whether layout is important 
and this may be taken as a reliable guide. 

Insulating tape 
between 

copper strips 
1 

/ 

i 

/,/ 

®I 
Fig. 1: The component leads should be passed through holes adjacent to the strip; Fig. 2: Leads may be doubled back if convenient; 
Fig. 3 and 4: Bends or curves are easily incorporated; Fig. 5: T- junctions are made by joining the strips and soldering afterwards; 
Fig. 6: Components of different sizes may be mounted on two parallel strips by using holes on alternative sides; Fig. 7: Crossovers 

may be used; Fig. 8: For quick "bread- boarding" components may be mounted on the same side as the copper strips. 
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Laying the Cir -Kit strip is a simple matter of peeling back the 
protective backing and pressing it onto the matrix board. 

A very easy and convenient way to work out the 
layout is to draw the proposed positions on one -tenth 
inch graph paper and, using the same pitched matrix 
board, transfer the final layout to the board. Using 
one -tenth inch matrix board, the one -sixteenth Cir -Kit 
strip will fit exactly between the holes. 

Cir -Kit may of course be used with plain board such 
as paxolin, but here it will be necessary to drill the 
required holes with a No. 60 drill, these holes may be 
either adjacent or through the strip. 

ADVANTAGES OF CIR -KIT 
One distinct advantage of Cir -Kit is that cross -overs 

can be incorporated in the design; it is only necessary 
to lay clear adhesive or insulating tape over the strip 
nearest the board and lay the cross -over strip on top 
of that. Right- angles and curves are readily made by 
gently bending the Cir -Kit as it is laid. 

SOLDERING 
Soldering presents no more difficulties than with any 

other form of wiring. It will however be necessary to 
bear in mind the rules that apply to good transistor 
soldering techniques. These are: 

1. You should have a hot soldering iron to start with. 
2. Low melting point solder should be used. 
3. Apply the solder and iron together leaving them 

there just as long as necessary (one or two seconds is 
about right as long as the solder has begun to flow). 

4. Once the joint has been made ensure that the 
component is not moved whilst the solder is setting. 

`. Too long an application caused by using an iron 
which is too cool will cause the topper strip to expand 
and possibly lift off the board. 

QUICK BREADBOAODING 
When quick experimental circuits are required the 

Cir -Kit strip and the components may be applied to the 
same side of the board, making alterations and modifica- 
tions very quick. 

POINTS TO REMEMBER 
Cir -Kit, exactly as supplied as the free gift, is widely 

used by industry, research organisations and educational 
authorities for experimental and development work. 

Because of its economical rate 
of use and its long life the 
lengths of Cir -Kit sold on cards 
should last the experimenter a 
considerable time. Another ad- 
vantage is that the adhesive will 
be found to strengthen with age 
making it suitable for both per- 
manent and experimental work. 

The length presented is suffi- 
cient to enable you to build either 
the Hi -Fi preamp or the tone 
control for the P.W. Double -12 
project described on page 910. 

Watch out for the 
NEW LARGE -PAGE 

PRACTICAL TELEVISION 
April issue on sale March 21 

Contents include 

* The Videoscope MV3 
A new P.TV oscilloscope design with wide band- 
width to meet the requirements of colour receiver 
and videotape equipment servicing. 

* Understanding Colour Faults 
The first requirement in trouble- shooting in the 
chroma and tube -drive sections of a colour receiver 
is an understanding of colour faults: are you faced 
with a case of distortion, phase error, low gain in 
one channel or the complete absence of one or 
more of the colour signals? The diagnosis of colour 
faults and how to quickly pinpoint their causes is 
simply explained. 

* Aerial Design 

Constructional details of a Band IíIll aerial for loft 
or outdoor use with a combined downlead. Also 
how to make a simple balun. 

* Flywheel Sync Circuits 
Commonly -used circuits are examined with an 
outline of fault- finding and adjustment procedures 
and off -screen illustrations of fault effects. 

PLUS ALL THE REGULAR FEATURES 
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THE PW 
DUELE 1Z 

HI -FI 
AMPLIFIER 

PART 1 
/' 

THE term "High Fidelity" has been grossly mis- 
used for a considerable time in some quarters 
and the amateur constructor may have been 

very disappointed at some of the results achieved 
after building amplifiers claiming to fall into this 
category. 

The PRACTICAL WIRELESS `Double -12" was designed 
as a true hi -fi project, that is its performance had 
to fall within certain specifications for frequency 
response, distortion etc. If the electrically measured 
characteristics are good on an amplifier it follows 
that the final results when listening to records, tape 
or f.m. radio will also be good. In addition to being 
excellent in performance the "Double -12" is easily 
made from reasonably priced components, all read- 
ily available and the associated metalwork and 
cabinet are as simple as possible, compatible with 
rigid construction and pleasing appearance. 

CAB 

The equipment used for testing the P. W. Double -12. 

This month's article deals with the building of 
the panels for the preamplifier and tone control using 
the free gift of Cir -Kit presented in this issue. The 
length supplied is sufficient to build either of these 
units. Next month we will be describing the con- 
necting of these panels to the controls and the 
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metalwork for the complete preamplifier. The fol- 
lowing issue will deal with the main amplifiers and 
power supply and details of a suggested cabinet. 

Although this short series will be dealing with a 
stereo project, there is no reason why it cannot be 
used for mono and here, of course, only one preamp. 
and one main rmplifier are needed. 

Specification 
To be considered as hi -fi an amplifier must have 

sufficient output, and for this reason an output of 
12 watts (r.m.s.) was considered necessary. Obvious- 
ly it is no good having plenty of power if it is 
distorted and the total distortion at 10 watts is about 
0.06% and at 1 watt a tenth of that figure. To 
provide a wide range of tone control separate bass 
and treble controls give a 12dB boost or cut at 100c/s 
and l0kc /s with reference to lkc /s. With no fre- 

A lkc square wave after having been passed through the entire 
amplifier. 
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The very slight slope on the square wave at 10kcs shows that 
response at this frequency is also very good. 

30' 

+20 

+10 

ie O 

20 

-30 
20 50 1OOc /s 200 500 1000c /s 2 

Frequency 
5 Okc/s 20 

Fig. 1: Graph showing the control of the tone controls. The 
horizontal line is with both treble and bass controls in the 

centre position. 

+1 

dB 

1 

I l I I llll I I 

PU. outputs connected in parallel 
E M.l. test record IC.5.102 

Lett channel 

Rlght channel 

A Hum 

20 50 100c/s 200 500 1000c is 2 
Frequency 

5 1Okc /s 20 

Fig. 2: The equilisation of the unit for a Deram pickup. 

The front panel of the completed unit. 

quency correction applied the response is within 
±3dB between 30c /s and 45kc /s. 

An amplifier of this sort needs switched equilisa- 
tion for magnetic or ceramic cartridges. The output 
from an f.m. tuner should already be equalised as 
should the low level output from a tape- recorder 
and in these cases frequency correction is not 
needed. 

An attractive feature incorporated in the pre- 
amplifier is the overload factor, that is the factor 
by which the input may be overloaded without 
incurring unacceptable distortion. The following fig- 
ures give the input sensitivities for full output and 
the overload figures in parentheses: Magnetic pick- 
up -2-5mV (45mV), Ceramic pickup -25mV 
(250mV), Radio or auxiliary -60mV (1 volt). 

The most severe test that may be applied to an 
amplifier is to observe on an oscilloscope the repro- 
duction of a square wave. Any deficiencies in the 
system will show up clearly: photographs of the 
response at two frequencies show how well the 
"Double -12" performed. 

Preamplifier circuit design 
In the preamplifier low -noise silicon transistors 

were chosen and the plastic encapsulated versions 
were used, BC169C, these are available for about 
2s. 6d. each. The actual types used are not critical 
and if slightly less gain can be tolerated the follow- 
ing types may be used BC109, BC149, BC172, 
BC184L, BC151, BC154, 2N930 and 2N3391A. Some 
of these types are exact equivalents but, as men- 
tioned, others have less gain. 

Transistors Tr1 and Tr2 form a directly coupled 
pair, the base voltage of Trl is derived from the 
emitter of Tr2 through R7, 220kí2. By using this 
arrangement a high impedance input can be 
obtained making matching a simple matter by select- 
ing suitable resistors on the input switch; another 
advantage of this arrangement is the stabilisation 
achieved and an improvement in the signal -to -noise 
ratio. 

To obtain the necessary equalisation for the var- 
ious inputs, negative feedback is taken from the 
collector of Tr2 through a switched RC network 
to the emitter of Tr1. In switch position A (magnetic 
cartridge) the equilisation is within ± 1dB over the 
complete audio range for the RIAA replay curve. 
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R1 S1A 
82kn 3 

Cl 
2.5yF . R5 

820k(1 

Tri 
C2 BC169 

6.4pF 

R6 220kn 

C8 

10yF 

19 
2 5yF 

C10 
Z.3BOyF 

25V 

+20v 

Output 

R2 
4.7kfl 

S1B 
S1 positions 
1 Magnetic input 2.5mV 

2 Ceramic input 25mV 

3 Radio or aux 60mV 

3 

Fig. 3: The circuit of the 
preamplifier. 

* components list 

120(1 

C6 01}2F R13 
15kn 
vww 

PRE -AMP 
Resistors: 

R1 82kû R9 15162 
R2 4.7kû R10 18161 
R3 27k11 R11 220kû 
R4 82kû R12 1201 
R5 820kû R13 15k1 
R6 220161 R14 8201 
R7 220kû R15 18kû 
R8 33Oû 
VR1 10kûlog- Double ganged 

Capacitors: 
Cl 2.5µF 64V Mullard 
C2 6.4µF 25V Mullard 
C3 20 or 22pF 
C4 80µF 2.5V Mullard 
C5 5000pF Mylar film 
C6 0.1µF Mylar film 
C7 0.02µF Mylar film 
C8 10µF 16V Mullard 
C9 2.5µF 64V Mullard 
C10 80µF 25V Mullard 

Transistors: 
Two of any of the following silicon 
types- BC169, BC184, BC149, 
BC109 in gain groups -high gain 
are recommended. 

Miscellaneous: 
Board -0.1 in. matrix or plain pax - 
olin 2 x 34in. Four -pole Three -way 
selector switch. Cir -Kit 17in. 
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BC169 base 

1 2 3 C 5 6 1 0 9 10 11 12 13 14 15 16 

For ceramic cartridges the low and 
high turnover points can be adjus- 
ted by altering the input resistor 
R3. The value shown gives a good 
response for the Sonotone 9TAHC, 
while the graph shows the curve 
for a Deram pickup. 

Careful selection of the com- 
ponents in the feedback circuit will 
give a good signal -to -noise ratio 
on all inputs (60dB down) and a 
high overload point (26dB on mag- 
netic pickups). 

Tone control 
circuit design 

The tone control is built on a 
separate board and, in addition to 
giving wide control over the tone, 
gives a voltage gain of four times. 
Linear rather than reverse logarith- 
mic controls are used because of 
the difficulty of matching such 
controls. If the tone control is to 
be used on a monaural system 
reverse logarithmic controls may 
of course be used. 

The operating point of Tr3 is 
controlled by R4, R5 and R6, while 
a.c. feedback is removed by C7. 
Tone control is achieved by means 
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Fig. 4: The component layout of the preamplifier showing the positioning of the 
Cir -Kit strip. 
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R7 
C7 33kf1 

10yF. 

Cl 
C3 

0.0033yFT 0 01yF 

VR1 
100kí1 
Treble 

Output 
from 
pre -amp 

o 
C2 

0.0033pF 

C5 

10W 

10 u1 

Volume 
o 

C4 

O01yF 

R1 
220 R3 
kfl 22 

kfl 

R2 
22kí1 

VR2 
250ko 
Bass 

R5 
15k0. 

R6 
47kí1 

o C6 

T 
,O. 

Fig. 5: The circuit of the tone control. 

of frequency selective feedback 
one network giving treble boost 
and cut, the other providing bass 
boost and cut. The output from 
the unit is taken via C8 to the 
input of the power amplifier, the 
volume having been controlled 
at the input to the tone control 
unit. 

Layout 
considerations 

As mentioned in the article 
dealing with Cir -Kit, layout is 
uncritical and the one suggested 
may be altered if desired. No 
attempt has been made at 
miniaturisation and the layout 
roughly follows the circuit 
diagram. For those wishing to 
make the units smaller it is 
perfectly possible to have the 
preamp and the tone control 
on one panel for each channel. 

The actual assembly of the 
units should be as described in 
the introductory article on Cir - 
Kit, the points made on solder- 
ing being observed in construc- 
tion. 

Next month details will he 
given on the physical layout of 
the units and the construction 
of the pre -amplifier as u com- 
plete unit. 

VR2 

VR1 

V R1,V R2 
sliders 

VR1 

VR2 

Input from 
volume control 

R8 

+2O * components list 

6.8kf1 

C8 
10pF 

1-3 
To power 

amp 

o 
OV 

TONE CONTROL CIRCUIT 

Resistors: 
R1 220101 
R2 22kí2 
R3 22kí2 
R4 47kí2 

R5 15kS2 
R6 47kS2 
R7 3.3kS2 
R8 6.8kS2 

VR1 Treble 100kí2 VR2 Bass 250k52 
linear linear 

[VR1 and VR2 should be double ganged types for 
stereo]. 

Capacitors: 
Cl 3300pF 
C2 3300pF 
C3 0.01µF 
C4 0.01µF 

C5 10µF 16V 
C6 10µF 16V 
C7 10µF 16V 
C8 10µF 16V 

Transistor: 
BC169C or any of series quoted for preamp. 

Miscellaneous: 
Baseboard 0.1 in. matrix board or plain paxolin 2 x 
31in. Cir -Kit 17in. 
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Fig. 6: The arrangement of the components for the tone control panel. 
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A. J. WH ITTAKER 
PART 1- TRANSMITTER AERIALS 

THE basic principles of radiation of wireless waves 
were first investigated by Clerk Maxwell in 1864, 
and from the general laws of magnetism, he de- 

duced that : "A detachment of electromagnetic energy 
must occur whenever the current in a circuit changes, i.e., 
whenever an electron has its velocity altered by the 
action of an accelerating force." 

c 

L 

Transmitter 

L 

c 

Lines 
of 

electric 
stress 

Fig. 1: The electric field with no aerial current. 

+ + + 

Lines 
of 

electric 
stress 

Fig. 2: The start of aerial current coincides with the electrostatic 
field collapsing. 

'---' 

o 

1 

i 

Fig. 3: Energy being radiated from the aerial in cycles. See text 
for explanation. 
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This article sets out to give the near -beginner an in- 
sight into the design and functioning of aerials, and in 
particular shows how to juggle the formulae associated 
with them. Before embarking on the study of theory, 
however, there are a couple of terms which will crop up 
frequently that should be explained. 

The polarisation of the wave is the plane of the 
electrostatic field of the radio wave which corresponds to 
the voltage of the wave. Therefore, waves radiated from 
a vertical aerial have their electrostatic field in a vertical 
plane, and are said to be vertically polarised. The electro- 
magnetic field, of which the wave is also composed, is at 
right angles to the electrostatic field, and corresponds to 
the current of the wave. 

Field strength is a measure of intensity and is the volt- 
age developed between the ends of a length of wire, one 
metre in length, placed with its axis parallel to the axis 
of polarisation. This voltage is produced partly by the 
electrostatic field which, in cutting the wire at right 
angles, induces a voltage in it. As both the electrostatic 
and electromagnetic fields are in time phase with each 
other, the induced voltages will add. 

Dipole or Hertzian Oscillator 
Professor Hertz, in 1880, in a series of classical experi- 

ments succeeded in producing waves of the type pre- 
dicted by Clerk Maxwell. He developed a form of dipole 
aerial for detecting and radiating electromagnetic 
oscillations and showed that the waves produced obey 
the same laws as light waves. 

A dipole is a symmetrical aerial, the two ends of 
which are at opposite potential, with respect to a central 
earth point. Figure 1 shows the distribution of the 
electric field when the current in the aerial is zero. 

When the moment of maximum potential has passed 
the electrons will start to flow upwards, constituting an 
electric current, and giving rise to the electromagnetic 
field. At this point in time the electrostatic field starts to 
collapse. Figure 2 illustrates this condition. 

Due to the property of electric inertia, summarised by 
Lenz's and Faraday's Laws "the current in a circuit con- 
tinues to flow after the potential across the condenser is 
reduced to zero" and in so doing starts to charge up the 
capacitor in the opposite direction giving rise to new 
lines of force in a reverse direction to the previous field. 
If we regard the collapse of the initial field as lagging a 
little on the changes in potential which caused it to take 
place, then it is clear that the new electric field starts to 
build up before the first one has disappeared. The first 
disturbance is then forced outwards in the form of 
closed loops, by the build -up of a new electric field. 
Figure 3 shows the detachment of radiated energy. The 
direction of the lines in the inner surface of the first loop, 
and the outer surface of the second are the same and ac- 
cordingly mutual repulsion takes place. 
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In addition to the electric fields, we must regard the 
circuit as being surrounded by rings of magnetic stress, 
the intensity of which, at any point, will vary with the 
current strength and whose direction alternates. 

In the immediate neighbourhood of the current 
carrying wire (aerial) the magnetic lines of force are in 
the horizontal plane and at right angles in space to the 
electric flux. This essential space q uadrature is maintained 
in the radiated field. The electric and magnetic inductive 
fields are in time and space quadrature i.e., 90° out of 
phase in time and in space at right angles. Figure 4 
illustrates. 

Y 

OZ Oscillating 
electric field 

OX Oscillating 
magnetic field 

OY Direction of propagation at 
right angles to the wave front 

Fig. 4. 

When a wave arrives at the surface of another medium 
and the direction of propagation is perpendicular to the 
surface, it is then completely reversed and the wave 
travels back along its original path, but it suffers a 
1800 phase change. The direction of the magnetic or 
electric fields will be reversed, but not both. Usually it is 
the electric field which reverses in direction. 

Velocity of Propagation 
The amplitude of the electric field "X" measured in 

electrostatic units is numerically equal to the amplitude 
of the magnetic field "H" measured in electromagnetic 

HQR represents the wave - 
front 

Fig. 5: The wavefront HQR moves out from 
radiation. 

the source of 

units. When "X" and "H" are expressed in the same 
fundamental units the relation connecting them is 

H =C Where "C " =3. 1010 cm /sec 
The general formulae in r.m.s. values is "X " =300H. 

Polarisation and Wave Front 
With reference to Figure 5, all points along the sur- 

face, HQR experience the same moving flux at the same 
time. HQR represents the wave front which is the surface 
joining together all points that experience the same flux 
at the same time. The direction of propagation is always 
at right angles to the wave front. Detached loops move 
outwards with ever increasing heights, but preserving a 
constant width. 

The frequency with which successive maxima will 
follow each other is given by, 

f =c /a 
or c =fa where a is the wavelength. 

When the electrostatic flux lines are vertical the wave is 
said to be vertically polarised. This occurs when the 
transmitting aerial is vertical in space. Conversely when 
the electric field is horizontal the wave is said to be 
horizontally polarised. The amplitude of the radiated 
wave varies inversely as the square of the distance from 
the transmitter aerial. 

Total Power Radiated 
Radiation from a dipole may be summed up by as- 

suming it to be placed at the centre of a large sphere, the 
surface of which will be continually penetrated by out- 
going moving fields. The electric and magnetic fields 
represent a storage of energy evulated from ,)CV 2 

(energy in capacitive component) and ¡LI2 (energy in 
inductive component). Both of these may be put in a 
form more useful and reduced to 

2 

Energy in electric field- per unit volume 

Energy in magnetic field= 8H per unit volume 
Since these two energy densities are equal and com- 
plementary the total energy density may be written as 

KX2 
87r 

(I +1) per unit volume 

Having arrived at an expression for "X" at such a dis- 
tance from the transmitter that the inductive field may 
be neglected we can add up mathematically the energy 
flowing through the whole sphere, which gives, 

Total power radiated 
_320.7,12 12/x2 

where I and X are in the same units and I is in amps. 

Radiation Resistance 
As the power radiated is proportional to the current 

squared (12) it may be considered that the power is ex- 
pended in heating a fictitious resistance R such that, 

[2(320 7.212) 
I2R - 

a2 

Whence R-3207T212 X2 

This is defined as that fictitious resistance which when 
multiplied by the square of the aerial current (12) 
measures the power radiated. 

Where 
R, ... Radiation resistance 
1 ... half length of dipole 
X ... wavelength (lambda). 

References 
Short Wave Radio (Ladner and Stoner) 
Admiralty Handbook, Wireless Telegraphy 
RSGB Handbook 

TO BE CONTINUED 
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PART 2 
LAST MONTH THE BASIC RE- 
CEIVER WAS DISCUSSED. THIS 
MONTH THE ADDITIONAL FEA- 
TURES ARE DESCRIBED. 

Aligning I.F. Circuits 
The i.f. cores will usually need slight adjustment 

for best results. Each i.f.t. has two cores, one reached 
from below the other from above. The correct tool 
should be used or a No. 10 plastic knitting needle, 
carefully filed to engage the cores. Any of several 

F. G. RAYER G3OGR 

progressive lIET 
methods can be used. If a modulated signal of 
460kc /s is available from a generator, cores can 
be adjusted for maximum audio output. 

Satisfactory alignment is easily possible without 
these instruments. Tune in a station and adjust the 
cores for maximum S -meter reading, or if the S- 
meter is not fitted, clip voltmeter leads from the i.f. 
stage cathode to chassis, and put the meter on a 
2.5V range. Then adjust for minimum cathode volt- 
age, which corresponds to minimum anode current 
and maximum a.v.c. voltage. Repeat with a weak 
signal. 

As a.v.c. is derived from the last i.f. anode, the 
final i.f.t. diode winding is peaked for maximum 
audible output, which will be seen to correspond 
to a slight dip in a.v.c. voltage or slight rise in cathode 
current. The i.f.t. cores may be peaked in two 
positions. With one, the cores are outwards, and 
separated from each other. With the other, one core 
is nearer the other, the latter position gives less 
selectivity and should not be used. This position 
will not be encountered unless the cores have been 
rotated considerably or moved unnecessarily. 

Coil Trimming and Alignment 
Since each waveband is separate from the others, 

only adjustment of one band will be described in 
detail. 

Switch to Band 2 (medium waves), with the 
ganged capacitor open, rotate the oscillator trim- 
mer to set the h.f. band end to 1,500kc /s and adjust 
the grid trimmer for best results. Close the tuning 
capacitor and rotate the oscillator coil core to set 
the i.f. band end to 525kc /s. Roughly adjust the grid 
core for best results. 

Repeat these adjustments to make sure coverage 
will be suitable. The grid circuit k then trimmed 
at a point a little removed from the h.f. band end, 
and the grid circuit core similarly adjusted a little 
clear of the 1.f. band end. Signals may be from a 
generator or stations, with indication of best output 
by the S -meter or cathode meter. 

When the r.f. stage is fitted, note that the panel 
trimmer peaks for best results near the h.f. end of 
the band. Leave the trimmer in this position, tune to 
the l.f. end of the band, and adjust the aerial coil core 

916 

for best results, re- adjustment of the panel trimmer 
should only occasionally be necessary. Trimmers and 
cores should be touched up as necessary later, 
after all work is finished, with the cover plate 
fitted, and with weak signals. 

In the case of the higher frequency ranges, if 
primary interest is in amateur band reception, then 
range 3 can be trimmed at 3.7Mc /s, and the cores 
adjusted at 1.9Mc /s. Similarly, range 5 can be trim- 
med at 28Mc /s, and cores adjusted at 14Mc /s, but 
satisfactory tracking should in any case be found 
throughout the bands. 

Note that on the higher frequencies, second chan- 
nel responses will become more apparent as 
frequency increases, this is always so with a receiver 
of this kind. Bands 1, 2, 3 and 4 should be signi- 
ficantly clear of such effects, but at the h.f. end of 
band 5 it is easily possible to tune the oscillator 
circuit to the wrong side of the signal frequency. 
The oscillator should be at a higher frequency 
than that of the signal. If a signal generator is used, 
tune the generator slowly in the 1.f. direction, after 
alignment. If a second response is found at twice 
460kc/s (nearly 1 Mc /s) below the frequencies the 
oscillator has been adjusted below the signal 
frequency. Correct this by adjusting the oscillator 
coil trimmer to lower capacity, and re -align this 
band. 

Aerial and Earth 
Random aerial lengths for any band can be used. 

An outdoor wire, high and clear of obstructions if 
possible, is suitable for any frequency, however in- 
door and short aerials will generally give good 
results. For maximum short wave efficiency some 
improved form of aerial is often employed. if the 
receiver will be employed exclusively with low 
impedance feeders, aerial coils with low impedance 
primaries may be fitted instead, and are for 75 
ohms. The specified coils are for about 600 ohms, 
so give good general results with all aerials, includ- 
ing dipoles. Distant stations should normally be 
received satisfactorily with any reasonable aerial 
when conditions allow. For maximum possible results 
with very weak signals, an aerial matching unit may 
be connected in the usual way. 
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15E THE 
SOLDERING IßOlYB 
THE PßOFBSSIONA $ 

15E 
If you want the best in soldering, Antex 

irons are for you. Pin point precision, fingertip 
control, interchangeable bits that slide 

over the elements and do not stick, sharp 
heat at the tip, reliable elements and full 

availability of spares. World -wide users, 
both enthusiasts 2nd professionals solder 
with Antex. It's time you joined them. 
Antex soldering irons are stocked by 
quality electrical dealers, or you can 
order direct from us. A free colour 

catalogue will be supplied 
on request. 

CN 15 watts, fitted ,' -2" 
Ferraclad bit. The leading 
iron for miniature and 
micro miniature assem- 
blies: 18 interchange- 
able bits from .040 
(1 mm) up to ,,'s " for 
240, 220, 110, 50 or 
24 volts. 

a !YT.Ex D°z.:x,} 

° .,:---- 

Model CN 240/2 
1 5 watts -240 volts 
with nickel plated bit (A ") and in a 

handy transparent pack. 

mtnìature 

311- 

COMPLETE PRECISION SOLDERING KIT 
Supplied in its own compact, rigid plastic container 
and includes all of these items: 
CN 15 watts 240 volts miniature 
model (, é ") bit - 2 interchange- 
able spare bits ( z " and 32 ') 
- reel of resin -cored solder - heat 
sink for soldering transistors - felt 
cleaning pad - soldering iron 
stand' - storage space for lead 
and plug. 

FROM 

3216 
ACTUAL SIZE 

Antes, Mayflower House, Plymouth 

Telephone Plymouth 67377/8 
Telex 45296 Giro No 258 1000 

PRECISION 
MINIATURE 
SOLDERING 
IRONS 
Made in England 

Devon 

Model G - 13 watts. Fitted 
with r1" bit. Interchangeable 
spare bits }' A.- and r 
For 240, 220 or 110 volts. 32/6, 

Model E - 20 watts. Fitted 
with :" bit. Interchangeable 
spare bits A ", a" and 'Y. 
For 240, 220 or 110 volts. 
FROM 35/ -. 

Model ES - 25 watts. Fitted 
with k' bit. Interchangeable 
spare bits s ', and t". 
For 240. 220. 110. 24 and 
12 volts FROM 35/ 

Model F - 40 watts. Fitted 
with A' bit Interchangeable 
spare bits ;$ k'. A. 
For 240. 220, 110, 24 and 
20 volts. FROM 42/6. 

To Quantity Model Bit Size Antes, Mayflower House, 
Plymouth, Devon. 

Please send me the Antes ¡ , 
colour catalogue. I 1 

Please send me the i` - - - -- 
following irons - I enclose cheque P 0 cash value 

Ir 

Volts Price NAME 

ADDRESS 

Telephone ' . :. Y s 
917 
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Fully guaranteed PERSONAL CALLERS WELCOME 

Individually packed Open 9- 12.30, 1.30 -5.30 p.m. Thursday 9 -1 p.m. 

VALVES 
A2134 8/- 
AR8 5/- 
ARP3 8/- 
ARP12 2/6 
ARTP1 8/- 
ATP4 2/8 
AZ31 9/8 
BD78 40/- 
BL63 10/- 
BTU 15/- 
BT46 150/- 
BT83 85/- 
CV102 8/- 
CV103 4/- 
CV816 
(matched 
pairs) 120/- 

(Single) 50/- 
CY31 7/6 
D41 8/8 
D77 8/- 
DA100 IN 
DAF90 7/6 
DD41 4/- 
DET20 2/- 
DET26 10/- 
0121 8/- 
DF92 2/6 
0596 7/8 
DK92 9/- 
DK96 8/- 
DL63 8/- 
DL92 4/- 
DL93 4/- 
DL94 8/6 
DL96 8/- 
DLB10 12/- 
DY86 8/- 
DY87 6/6 
E80F 18/- 
58800 8/- 
E90CC 8/- 
E91H 7/- 
E92CC 6/- 
E180CC 7/- 
E1820C 18/- 
E1148 9/6 
54.50 1/- 
EA78 7/- 
EABC80 6/- 
EAC91 8/- 
EAF42 9/8 
5891 2/- 
EBC33 8/- 
EBC41 9/- 
EBC81 6/6 
EBF80 7/6 
5E583 818 
EBF89 6/- 
E053 8/- 
EC70 4/- 
5C90 4/- 
EC91 8/- 
ECC33 12/- 
5C `1.35 16/8 
50040 10/9 
50081 4/- 
50082 4/8 
5CC83 5/6 
20084 8/- 
ECM 5/6 
50086 8/- 
ECC88 7/- 
ECC91 4/- 
ECC189 9/9 
51'F80 8/6 

ECF82 8/8 
501135 11/- 
50142 10/- 
ECH81 6/9 
ECH83 8/6 
50180 7/6 
ECL82 8/- 
ECL83 10/9 
50186 8/6 
EF36 8/6 
EF37A 8/- 
5539 8/- 
5540 9/9 
EF41 9/9 
EF42 18/8 
5550 4/8 
BF80 4/8 
EF86 8/8 
5586 6/5 
EF89 6/- 
EF91 8/- 
EF92 2/8 
EF95 6/- 
EFi83 6/6 
55184 7/- 
EH90 7/8 
5L31 16/- 
EL32 8/9 
5134 10/8 
5135 5/- 
EL3R 24/- 
5141 10/8 
E1.42 11/- 
E160 8/- 
51.81 9/9 
51.84 4/9 
5185 5/- 
51.91 2/8 
5195 5/8 
5L360 28/- 
115131 6/- 
EM80 7/- 
EM81 8/- 
EM84 7/- 
EM87 11/- 
EN92 5/- 
581174 80/- 
EY51 7/6 
EY86 8/8 
EY88 8/8 
EY91 2/8 
5110 7/8 
5141 8/8 
5ZR0 5/- 
5181 5/- 
FW500 

8/- 
FW4/000 

10/- 
(1/371K 

57/8 
O1/370K 

20/ 
050/2G 20/- 
0120/19 

88/- 
0M4 45/- 
01750 28/- 
G132 9/6 
GZ34 11/6 
1130 8/6 
HL23DD 

51- 
HL41 4/- 
HVE2 9/- 
KT8C 82/6 
KT03 9/- 

KT66 18/6 
KT67 48/- 
KT71 7/6 
KT76 7/- 
KT88 27/- 
KTZ63 7/- 
1.63 e/- 
MH4 6/- 
613141 8/- 
MHLD6 7/6 
ML6 8/- 
N34 8/- 
N78 15/- 
0A2 8/- 
062 8/- 
0313 7/- 
003 8/- 
003 8/- 
OZ4A 6/- 
P41 7/- 
PAB080 7/6 
PC86 10/8 
PC97 9/- 
PC900 9/8 
PCC84 8/8 
PCC89 9/6 
PCC18910/9 
PCF80 6/6 
PCF82 6/8 
PCF84 9/8 
PCF86 9/8 
PCF801 9/- 
PCF802 9/- 
PCF80b18/8 
PCF80614/8 
PCF80814/8 
PC1.81 9/- 
PCL82 7/- 
PCL83 10/8 
PCL84 8/6 
PCL85 8/6 
PC1.86 8/6 
PFL200 

18/- 
P1.36 10/9 
PL81 10/9 
PL8.2 8/- 
P1Ji3 6/9 
PL84 6/6 
P1600 18/6 
PX4 14/- 
PX25 12/6 
PY33 9/8 
PY83 8/- 
PYRI 5/8 
PY82 5/9 
PY83 6/6 
PY88 7/- 
PY800 9/- 
PY801 9/-- 
QQV03-10 

19/- 
QQVOB-40 

QQVOB-4Ó A 
100/- 

Q8150-157/8 

Qß96/10 6/- 
Q81200 10/- 
01202 8/- 
QVO4/7 8/- 
QQZO4-16 

57/6 
R10 17/6 
R17 8/8 
R19 7/8 

MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves. D.K. Orders 
up to 10/ -, 1 / -; 10 /- to 61, 2/ -; over 61, 2/- per 01; over £3 post free. C.O.D. 4/- extra 

C0IOMOR. 

brand 

ALL valves 

guaranteed 

RG1-240A 
88/- 

8P61 8/8 
8TV280/40 

60/- 
BTV280/80 

901- 
8U2150A 

10/- 
TD04-20 

70/- 

TP25 5/- 

TT15 55%- 
TTR31 48/- 
TZ0502 4/- 
TZ20 16/- 

UU5 7/- 
UY21 10/6 
UY41 7/- 
UY85 5/9 
V248A/1K 

190/- 

X66 7/6 
176M 7/- 
X118 81- 
X146 ß/- 
Y63 6/6 
Y60 4 - 

leo 5/- 
185 4/6 
1T4 2/- 
2A3 5/- 
2021 4/9 
3A4 4/- 

5A1740 5/- 
6B261M40/- 
5132621131V- 
5B254.1440/- 
6B/255M 

VLB631 85/- Z800U 89/- 5R4WGA 6E4GY 9/- 
VP23 8/6 Z801Ú 25/- 27/6 574 7/- 
VP133 9/- Z900T 12/- 8B7 5/- 51140 4/6 
VR99 7/6 1Bá2 00/- 3B24 14/- 6V40 7/6 
VR106/30 1GSGT 6/- 306 8/- 5X40 8/6 

1DSGT 6/- 3529 50 /- 6Y80T 6/6 
VR160/30/ WOGT 6/- 3Q4 8/- 6YBWOB 

114 2/6 GT 
V(039 7%- 1LA6 6/- 384 5/9 6Y9W0TB/ 
W118 8/- 11.06 7/- 8V4 6/6 

76 W119 9/- 1LH4 4/- 401 4/- 5z40 
X65 5/- 155 6/- 5A1730 5/- 6AB7 4/- 

6A07 ß/- 
6A05 2/6 
6AG7 8/- 
6AH6 11/6 
6AJ7 8/- 
OAKS 5/- 
6AK6 12/6 
64.57 6/- 
ßA58 6/- 
BALS 2/- 
6AL6W 7/- 
6AM6 2/6 
6.6116 8/- 
8A145 20 /- 
8A148 10/- 
84(5 6/6 
6AQ5W 9/- 
6A86 6/- 

TRANSISTORS, ZENER DIODES etc. 
0A5 8/- 0(328 12/8 00172 7/8 
0A7 4/- 0029 16/- 00200 7/8 
OA10 8/- 0035 10/- 0C201 10/- 
0A47 9/8 0036 12/6 OC202 12/8 
0A70 2/- 0038 8/- 00208 10/8 
0A71 8/- 0041 6/- 00204 17/6 
0A73 2/8 0043 5/- 00206 17/6 
0A74 2/- 0044 4/- IN21 8/8 
OA79 2/6 0045 8/6 IN21B 5/- 
0.481 2/- 0070 4/- IN25 18/- 
OA90 2/- 0071 8/- 1E43 4/- 
0A200 2/6 0072 6/- IN70 4/- 
0A202 8/6 0073 8/- 21.1456A 7/- 
0A210 7/6 0075 6/- 25685 7/8 
09.211 9/6 0076 5/- 8261090 7/6 
OAZ20011/- 0081 5/- 251091 9/6 
0,1120110/- 00811) 8/- 2E1306 7/6 
0AZ202 to 00810318/- 2N1307 7/8 
0A1208 8/6 01182 6/- 26303 10/- 
0A2207 9/6 00820268/- AAZ12 4/- 
01.1208 to 0083 5/- AC126 6/6 
0A2213 6/6 00830 8/- AC127 7/6 
0AZ223 to 0084 5/- AC128 6/6 
0AZ22510/- 00122 10/- AC176 7/8 
0016 15/- 00139 7/6 ACY17 8/6 
0022 10/- 00140 9/8 ACY18 6/8 
0023 12/8 00169 5/- ACY19 6/6 
0025 7/8 00170 5/- ACY28 9/8 
0026 8/- 0C171 8/- .41)140 18/- 

AD149 18/- 
AEY11 16/- 
AEY12 18/8 
AF114 6/6 
AF115 
AF116 6/6 
AF117 6/- 
AF118 10/- 
A5124 7/8 
AF126 8/6 
AF126 8/- 
AF127 8/- 
AF139 10/- 
AF178 18/6 
AFY19 22/6 
ABY26 8/8 
A8Y28 8/8 
ASZ21 12/8 
A8Z23 80/- 
50107 8/- 
BCY31 8/6 
1151151 5/- 
BFY62 5/- 
1531127 6/6 
B8Y2R 5/- 
B6Y51 7/6 
.fZ13 8/- 
BYZI5 20/- 
BY7,16 15/ 

CR81/10 6/- 
CR81/20 9/6 
CR81/30101- 
CR81/36 

11/6 
CR81/40 

CR83/05 é%8 
CR63/90 

10/- 
CR83/30 

11/6 
CR8625/026 

15/- 
CR83/40 

12/6 
(M4B 25/- 
GET103 4/6 
6ET116 9/- 
GRT118 8/6 
GET872 6/- 
GET880 9/- 
05X54 2/8 
GJBM 4/8 
GT43 5/- 
OVUM 10/- 
H66001 9/- 
JK10A 16/- 
.rK10B 16/- 

JK11A 12/6 
JK19A 22/6 
JK20A 17/6 
JK21A 12/8 
JK100B16/- 
MAT100 7/9 
MAT101 S/8 
MPF10211/- 
MPF103 9/6 
MPF10410/- 
MPF10510/8 
RA8608AF 

18/6 
RAB310AF 

7/6 
X8101 16/- 
ZR1I 5/- 
Z Range 
Zener diodes 

8/6 ea. 
ZIA range 

7/6 ea. 
Z3B Range 

5/- ea. 
ZL range 

5/- ea. 
15 range 

7/6 ea. 

U12/14 7/- 
U1ß 6/- 
U22 14/6 
U26 14/6 
U27 ß/- 
U62 4/6 
081 ß/- 
U191 14/- 
(0404 6/- 
(0801 19/6 
UABC80 8/- 
UAF4O 10 /6 
UBC41 9/8 
UBF80 616 
UBF89 7/- 
UCC85 7/- 
UCF80 9/6 
(001142 10 /- 
UCH81 7/- 
002.82 7/6 
UCL83 10/8 
ÚF41 10/6 
UF80 7/- 
ÚF89 6/9 
Ú1A1 9/9 
02.04 8/6 

P. C. RADIO LTD. 
170 GOLDHAWK RD., W.12 

(01) 743 4946 

DC MOVING COIL METERS 
0-50µA 2}" round prof. .. .. 25 /- 
100µA 2 }" round panel .. .. 22/6 
2(10(,íA 2" round panel sealed .. 28/6 
5001,.A 2 }" round prol . .. 29 /- 
7Sµ-0- 750µA2" round plug -In .. .. 20 /- 
ImA 2" round panel sealed .. 27/6 
5mA 2" round clip flic panel or prof. 20 /- 
10-0-10mA 21" round panel .. .. 17/6 
0-30mA 2 }" round panel .. .. 17/6 
50mA 21" square panel .. .. 25/- 
75mA 21" plug -in .. .. .. 14/- 
100mA 1 }" prol 17/6 
100mA it round panel .. 17/6 
100mA 2}" round panel .. .. 19/- 
29/4168. AERIALS each consisting of ten aft. din. 
dia. tubular screw -In sections. 11ft. (6-section) whip 
aerial with adaptor to fit the 71n. rod, Insulated base, 
stay plate and stay assemblies, pegs, reamer, hammer, 
etc. Absolutely brand new and complete ready to 
erect, In canvas bag. £ß.9A. P. 6 P. 10 /6. 
FIELD TELEPHONES TYPE "F" housed in portable 
wooden cases. Excellent for communication In- and 
out -doors for up to 10 miles. For pair Including bat- 
teries and 1/618 mile field cable on drum. Completely 
new, £8.10.0. Slightly used, 05.10.0. Carriage 10/ -. 

6A87(1 14/- 
6ÁT8 4/8 
8AÚ8 6/9 
6AX4 8/- 
687 6/8 
6B40 15/- 
eß80 2/8 
BBA6 4/8 
6BÁ7 12/8 
8BE6 6/8 
813.18 8/8 
8537 7/- 
6BL7(ITA 

11 /- 
6BQ7A 4/- 
6BR7 9/- 
OBRO 10 /- 
6BW8 13/6 
6BW7 18 /- 
6C4 3/8 
6050 8/6 
6050T 6/- 
606 4/- 
6080 6/6 
60116 7/- 
RCM 9/9 

6CW4 13 /- 
606 2/- 
8E5 8/- 
BRAS 9/- 
616U7 7/- 
6F'23 181- 
617507 8/- 
6F6G 4/- 
657 8/- 
BF8G 5/- 
6F12 4/- 
0513 5/- 
6517 5/- 
6532 8/- 
6F33 90/- 
608G 2/6 
81166T 1/9 
806M 8/- 
614WA 12/- 

6J6GT 5/- 
616 8/6 
62.6W 6/- 
6,170 5/- 
6,17M 8/- 
6KBGT ß/- 
8K7 5/- 
6K70 2/- 
6K7GT 4/9 
6586 4/- 
6K8GT 7/8 
6K2ó0 16/- 
8166 51- 
BL6WGB 

1ß /- 
8170 4/- 
61.34 ß/- 
8N70 6/9 
ßP25 18/- 

6ßA7 7/- 
68A7GT 6/6 
88(1 7/- 
68C7GT 5/- 
6807 6/- 
8877 5/- 
88J7GT 6/8 
68171 8/6 
8857 7/- 
6BL7GT 6/6 
66N7GT 
B8Q7GT 7/6 
8887 2/- 
6V6G 8/6 
6VBnT 8/- 
6V6M 8/- 
8X4 4/9 
6X50 6/- 
8X5GT 6/6 
BYBG 8/- 
6-302.2 14/- 
614 6/- 
7B7 7/- 
7G'6 12/6 
708 6/- 
7C7 6/- 
7F8W 12/6 
7H7 6/6 
7Q7 7/- 
7V7 6/- 
7Y4 9/8 
714 4/8 
906 2/6 
1059 9/- 
10P14 17/8 
11E2 80/- 
12A0 8/8 

12AT6 4/8 
12AT7 4/- 
12AT7WA 

6/6 
12AU7 4/8 
12AV8 6/6 
12AX7 6/- 
12Ax7WA 

10/- 
12AY7 10/- 
12BA8 8/- 
121156 5/9 
12BH7 8/6 
1208 8/- 
1251 17/- 
12268 8/- 
12J7GT 6/6 
12K70T 7/6 
12K8M 8/- 
12Q70T 5/- 
12807 7/- 
128417 4/6 
128267 8/- 
12817 4/- 
128K7 5/6 
128L7GT7/- 
128N7GT 

6/6 
1'1857 6/- 
1301 4/- 
13D6 5/6 
1487 15/- 
19AQ6 5/9 
1952 12/8 
1903 40/- 
1906 20/- 
1954 70/- 
20A1 85/- 
20P4 80/8 
25L6GT 7/8 
28140 9/8 
2626 8/6 
25Z80T 6/- 
2807 6/- 
30016 15/- 
30017 16/- 
S0C18 16/- 
S0F6 18/- 
30511 12/6 
30FL1219/- 
30FL13 9/8 
30511416/6 
30115 17/8 
30117 17/8 
30512 16/8 
ß0P19 14/- 
30PLI 14/- 
30PL3316 /- 
30P11415/- 
33A /1015 

351.607 81- 
35W4 5/- 
3628 10/- 
261413T 7/6 
35Z5GT 61- 
37 4/- 
38 4/- 

50006027/6 
60555 12/- 
50166T 8/6 
67 6/- 

59 6/- 
75 5/6 
76 5/- 

77 8/6 
78 5/- 
80 5/6 
81 9/- 
83 14/- 
84 5/- 
854.2 7/6 
282A 65 
807A 5/8 
8130 25 /- 
8574 70/- 
38848 80 /-- 
3934 27/8 
448 8/ 
7034 30/- 

7054 20/- 
715B 60/- 
7174 8/- 
803 80/- 

08 8/ 
813 75/- 
805 85/- 
829B 60 /- 
832A 45/- 
843 á/- 
866A 16/- 
884 10/- 
964 4/6 
965 8/6 
958 8/- 
967 ó/- 
968A 4/- 
991 

22 17/- 
1625 6/- 
1629 4/6 
2051 5/- 
2729 25 /- 
4043C 85/- 
4313C 20 /- 
5876 10 /- 
5678 10 /- 
5696 6/- 
6704 9/- 
6726 7/- 
5933 99/6 
6057 10 /- 
6060 6/6 
6064 7/- 
6086 8/- 
6080 27/6 
6146 28/ 
8013A 35/ 
8020 30/- 

9001 3/ 
9002 4/6 
9003 8/6 
9004 2/8 
9006 2/6 
0.5. Tubes 
54504 /B/1ó 

70/- 
09J 75/- 
VCR97 82/8 
VCR139A 

801 - 
VCR61760/- 
VCR517B 

66 /- 
VCR517C 

6CP1 
5FP7 26/7 
Photo 

T1 es b P s 
6M6.25 45/- 

ALL OVERSEAS ENQUIRIES AND ORDERS 
Please address to 

Colomor (Electronics) Ltd. 
170 GOLDHAWK ROAD, LONDON W12. 

Tel 01- 743 0899 

AMAZING MINIDRILL 

FOR 
PRECISION 
MODEL 
WORK 

ONLY 

39'6 
RE P.2 /. 

918 

+ 6 TOOLS 

Indispensable for precision 
drilling, grinding, polishing, 
etching, gouging, shaping. 
Precision power for the en- 
thusiast. Shockproof. Corn - 
pletely portable power from 
41I volt external battery. So 
much more scope with 
MINI -DRILL. Super Kit 
(extra power, interchange- 
able chuck) 79/6. p.p. 2/6. 
De Luxe Professional Kit 
with 17 tools 130/- p.p. 4/6. 
Money ref. g'tee. 

MERLIN SUPPLY CO. 
Dept. PW2D, Nailsea, Bristol BS19 2LP 

BUILD YOUR CIRCUITS 

on 

VEROBORRD 
-the Universal Wiring Board - 
obtainable from your local Retailer 
Trade enquiries to: 
NORMAN ROSE (ELECTRICAL) LTD. 
8 St. Chad's Place, Gray's Inn Road, London, W.C.1 
Technical enquiries to: 
VERO ELECTRONICS LTD. 
Industrial Estate, Cnandler's Ford, Hants 
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041' o 
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lll" 
lupo 
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IBandswitch shown 
with coils for one j band only 

° ° 100pF 

° rII 
° 

47kí1 
1W 

1 
HT+ 

o 
o ° 

vC1 T0 

IMetal box 
fL 

R.F. Stage 
The circuit for this is shown in Fig. 6 with an 

aerial coil for one band only. VCI is that section 
of the ganged capacitor nearest the panel and the 
parallel trimmer is a 50pF air -spaced variable 
capacitor, the spindle being extended by a short 
length of +in. shaft and a flexible coupler. The 
shaft runs in a bush fixed to the panel. It was 
found necessary to wire up the valveholder and 
associated components first, then fit the trimmer, 
and afterwards the coils. The circuit is checked on 
the appropriate band, after wiring in one coil to 
avoid complicated mistakes, finally add the other 
coils, checking on each band as it is fitted. 

VR1 provides manual control of r.f. gain as 
this is necessary for very strong a.m. signals, c.w. 
and s.s.b., and reduced background noise. R.F. and 
mixer stages must be fitted with screening cans. 
When the r.f. stage is not present, the primaries of 
the mixer grid coils are returned to the chassis. This 
circuit is now by- passed to chassis by the 0.1µF 
capacitor, and h.t. applied through the primaries 
from the 2.2k12 resistor. 

The valveholder, with cathode, grid and screen 
grid components. occupies the first section of the 
coil box. The valveholder is placed with pin 5 near 
the runner between this compartment and the central 
compartment, so that a lead from the anode, pin 
5, runs directly through a hole to the band -switch. 
R.F. stage tuning is satisfactory if the 50pF panel 
trimmer can be peaked for best results throughout 
all bands, but aligning the aerial coil cores as 
explained reduces the need to adjust this. 

pF 

63V 
O1yF 

150V 

kñ 
kri 
1W 

VR1 
10kn ww 
RF gain 

005 
25F 

0V 

J 
Fig. 6: The circuit of the r.f. stage. 

1y F 
350V 

To 1st. IF cathode resistor 

Additional I.F. Stage 
Figure 7 shows the circuit of this stage which is 

placed between the frequency changer and the exis- 
ting i.f. amplifier. The primary of i.f.t.l now sup- 
plies the frequency- changer stage with h.t. through 
the 1.5kfl resistor by- passed by a 0lltF capacitor. 
After fitting the new i.f.t., transfer the mixer anode 
lead to it. 

The 6BA6 anode is now connected to the 

existing transformer primary and 
the a.v.c. bias is obtained from 
the a.v.c. line. The r.f. gain 
potentiometer controls the cathode 
voltage of this stage and the r.f. 
stage. Manual control of the r..f. 
and first i.f. stages in this way is 
normally sufficient and the second 
i.f. stage, to which the S -meter is 
connected, does not have manual 
control of cathode bias. When the 
extra stage has been added, a con- 
siderable increase in sensitivity and 
selectivity should be found; the 
i.f.t. cores are adjusted for best 
results, as described previously. 

S -Meter 
This reads in an upwards direc- 

tion, employing a cathode bridge 
circuit shown in Fig. 8. The i.f. 

AVC line valve and 47kfl resistor are two 
arms of the bridge, and the cath- 
ode resistor and portion of the 

zero control the other arms. With no signal and 
thus no a.v.c. voltage the zero potentiometer is 
adjusted so that no voltage is present across the 
meter, which consequently reads zero. 

When a signal is present, a.v.c. reduces the cathode 
current. The voltage drop across the cathode resistor 

Mixer 
anode 

1.5k0 

33kn 

IFT1 

HT+ 

To IFT2 
(originally IFT1) 

6BA6 

01pF 
350V 

0.04y F 

To RF gain pot. 

Fig. 7: The circuit of 

150V 
58 

the additional it stage. 

AVC line 

falls, and the meter pointer rises in accordance 
with the signal level. Changing the resistor in series 
with the meter allows any degree of sensitivity. 
The values shown give approximately 6dB per S- 
point. The S -meter is actually a lmA movement, and 
a suitable scale can be made for an ordinary mil - 
liammeter. 

Changes which improve signal strength will raise 
the meter reading. These include internal adjust- 
ments, such as trimming or peaking the panel aerial 
trimmer or external causes, such as the efficiency 
of the aerial -earth system. With many transmissions, 
readings change continuously due to propagation 
conditions, and this does not indicate a fault. 
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2nd IF 
HT+ 

1mA 
meter 

Fig. 8: The S -Meter circuit. 

47kn 
1.5 or 2W 

500f1 
Zero set 

Beat Frequency Oscillator 
Figure 9 shows the circuit for the b.f.o. which 

employs a 6C4 triode with large capacitances from 
anode and grid circuits to earth. The b.f.o. coil, 
three capacitors, and resistor are ready included in 
the HSO -460 b.f.o. unit can. The c.w. /a.m. /s.s.b. 
switch brings the b.f.o. into action, and its frequency 
is adjusted by the panel trimmer VC1. 

With the 3- position switch in the a.m. position, 
the b.f.o. is not in use, and a.v.c. operates normally, 
this is for the reception of voice and other ampli- 
tude modulated signals. With the switch in the c.w. 
position, the automatic volume control circuit is out 
of use, and the panel r.f. /i.f. gain potentiometer 
must be operated to give the required sensitivity, and 
especially to reduce the strength of strong signals. 
The heterodyne control VC1 is rotated above or 
below the zero beat position, as required for best 
reception of the code signals. 

Reception of S.S.B. Signals 
When the switch is placed in the s.s.b. position, 

the a.v.c. characteristics are changed and the injec- 
tion level raised to provide carrier insertion. VCI 
is adjusted as necessary for upper or lower side - 
band. For exceedingly weak s.s.b., the c.w. position 
may be chosen. For strong s.s.b., keep audio gain 
well up, but reduce r.f. gain with the panel control. 
The s.s.b. position can be used for very strong 
c.w. 

The valve, b.f.o. coil, and other items occupy 
space on the chassis near the output stage, Fig. 2. 
When first testing this stage, tune in a carrier at 
a.m. for maximum S -meter reading, reduce r.f. gain 
to give moderate volume only, set VC1 about half 

1OpF 471(01W SSB 

-HSO -460 
unit 

SSB 

Fig. 9: The beat frequency oscillator. 

920 

closed, switch to c.w., and rotate the coil core 
for zero beat. VC1 then allows the b.f.o. to be set 
either above or below the i.f. 

Rear view of the completed receiver. 

Other Circuits 
When the receiver is used with a transmitter in 

particular, a "standby" switch is often handy. This 
leaves heaters on, but the receiver mute. A suitable 
method is to place an on /off toggle switch in the 
h.t. positive circuit. In some receivers the standby 
position leaves the r.f. and i.f. circuits operating 
at very low sensitivity. For this method, the switch 
may be placed in series with the r.f. /i.f. gain con- 
trol, and have a 47kf1 to 68kfl resistor in parallel, 
when this switch is opened, cathode bias then rises 
to a high value. 

Some constructors may favour separate control 
of a.v.c. for best results in all circumstances, for 
this purpose, an on /off switch may be connected 
from the a.v.c. line to chassis. No a.v.c. voltage 
is then applied to r.f. and i.f. stages with this switch 
closed. 

A jack for phones is often convenient. A jack 
with open circuiting contacts will automatically dis- 
connect the speaker, when the jack plug is inserted. 
Il is generally satisfactory to feed medium impe- 
dance phones from the output transformer 
secondary. Another method is to feed the phones 
via a 0.01µF mica capacitor from the output stage 
anode. As much more power is available than 
required, a resistor of between 10kfl and 33k11 
should be included in series with the capacitor. 
This method is also satisfactory with high impedance 
phones. 

Additional ventilation is provided for the cabinet 
by a row or two fin. diameter holes in the back 
and bottom, and the cabinet is also raised on four 
feet. Cut -outs are made opposite speaker, aerial and 
earth sockets. 

P.W. GUIDE TO COMPONENTS 
Due to pressure on space, Part 5 
in this series is held over until the 

next issue. 
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PRACTICAL! 

VISUAL! 

EXCITING1 

a new 4 -way method of mastering 

ELECTRONICS 
by doing - and - seeing .. . 

OWN and 
HANDLE a 

complete range of present - 
day ELECTRONIC PARTS 
and COMPONENTS 

-41W- 

- - }- arm 

2 BUILD 
and USE 

a modern and profes- 
sional CATHODE RAY 
OSCILLOSCOPE 

30* READ and 
DRAW and 

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

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

VALVE EXPERIMENTS 
TRANSISTOR EXPERIMENTS 
AMPLIFIERS 
OSCILLATORS 
SIGNAL TRACER 

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

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

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

POST NOW 

I FREE for 
I 

I BROCHURE I 

I or write if you prefer not to cut page I 

L I. 

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 3 
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\ 

AV -' 
TELEPHONE 
BARGAIN 
The Bargain of the year. Stan - 
dard type desk telephones 
complete with dial & cord. Not 
new but in good condition. 
Only lb /- each, p.p. 5 / -. Two 
for 80 /- pnsttree.Four for 60/- 
post free. Limited stocks. 

RUN YOUR 
19 SET TX 

and RX FROM 
THE MAINS 

We make an excel- 
ant power supply 

into your 19 set, and 
the transmitter and 
receiver is fully op- 
eratlonal.Braudnew 
Inattractive louvred 
steel cane . Operates 
from 200/250V A.C. 
Only !8.10.0 car- 
range and ins. 10/ -. 

TRAN- 
SISTORS 
Ail tested and 

guaranteed 

0C44 

Post free. 

AQtSEA TRANSIeee. 
ROSCUE 
Compact V. ILF. Tram. /Roc. Fite in the pocket. 
Consists of Mike/Speaker, amplifier, aerial, 
transmitter and receiver. Were made to 
operate up to 100 miles depending on terrain. 
Operates from dry batteries. Completely self- 
contained. Cost Govt. over £b0 each. Regule- 
Ilona state muet not be operated in UR so 
please mention "For Dismantling purposes 

only" when ordering. Price 12.10.0 
each, p. & p. 10 / -. Two seta for 
bb.0.0, poet /roe. Four veto !8, 
carriage free. Bulk sale of 10 cote 
bib, carriage £1. Export enquiries 
invited. 

CII ßENERAL Al V. ̂  
LECOMMUNICATIONS 

BAND REC. 
Listen to the thrills of aircraft, pilots and airports 
at work. Also Civil Depts., Fire and Ambulance 
services. Also taxis, Gas and Electricity services. 
Ideal for receiving 2 metre amateurs. Give° super 
reception within the range of all transmieelone. A 
fully transistorised receiver covering 108- 160Mc/a 
VHF broadcasts. Robust attractively finished metal 
cabinet else approx. 7 x 7 e 4in. Operates from a 
9volt Internal battery. Internal speaker or headphone 
output. Price only £8.19.8. carr. and insurance 10!8. 

0072 
three for 5/- 

poet tree. 

0071 
three for 4/B 

post free. 

0C45 
three for 3/6 

poet free. 

1 g :III -Ifs _ -__ 
MINIATURE TRANSISTORISED 

B.F.O. UNIT 
This is a miniature transistorised B.F.O. unit, 
(tunable) that will enable your set to receive C.W. 
or B.B.B. reception. Compact. Single bole fixing. 
This small unit will 8t anywhere. Ideal for all Ex- 
Govt. Communication Receivers and moat Commer- 
dal Types. Complete with fitting Instructions. 49/8. 
poet free. 

== -" 

f>/EAT /IR E r4 IA \ i V 
%pic PIUS ..; - 

r,- . flfCT ON /CfAULT ' 
TRAC /#e UN/T '4----1-P 

Good start in 1989. Heavy Duty charger 
for 811ßV batteries. Combines circuit teeter, 
ignition checker, and fault finder. Cute 
repair coat...Easy View ammetercalibrater 
0 -7 with overload indicator. Full assee- 
corlee plus free fault- finding 
fused and earthed for safety. Ideal home/ 
industrial use. Robust metal cabinet, 
functional control panel. 
Should be 
Genuine bankrupt stocks, 
now offend at pp. 7/6 

M LIGHT 
SPEED 

e' 
' 

0081 
three for 5'- 

Ç(42frríifrCllix 
electronic unit capable of controlling el t 

equipment 
oftall a. 3,000 

electwatts equipment. Btab Fingertip 

for all types of lighting arrangement.. Incandescent. 
lamps, spot lamps, arc lamps, floodlights. Makes 
an ideal dimming unit. Ideal for controlling all 
types of electric drills and up to 2 h.p. electric 
motors for all applications. Ideal for all types of 
electric heaters. Suitable for lathes and power 
too. Employe the latest electronic system. 
Sim 6 x 5 x 21n. Louvred metal eme In pleasing 
hammer finish. Attractive front panel. Bargain 
price 18.19.8 p. & p. 10 / -. C.O.D. If required. 

lA 
v vrv-vy vnv£GGIICC 

SALE 
Bulk purchase enables us to offer 
transformers at these ridiculously 

-rCs 
'f 
ti, 

the is ilowmg 
low prices. Made 

AC128 
three for 5/- 

poet tree. 

gSY 95A 
three for 10 /- 

post free. 

2N7ß8 
three for 6/6 

poet free. 

by a famous manufacturer and fully tested and 
guaranteed. Charger Transformen. 0 -9-15V IA. 
9/6 each, p. & p. 2/6. Two for 17/6, pout free. Tran- 
sister Power Pack Types. 6SV at 2A, 7/6 each, p. & p. 
2/6. 12V at 2A, 12/6 each, p. & p. 2/6. 

HANDY POWER PACK KIT 
Consists of Mains, Transformer, Silicon Rectifier, 
Electrolytic., and choke etc. Also robust chassis and 
full circuit and Instructions. Input 200/250v. AC. 
Output 250v. 75mA.6.3v. at 2 amps. Price assembled 
8 2 / 0 . & 1 , 7 / 6 P. ONE WATT TRANSISTOR AMPS 

For 3 -5 ohm speakers. Miniature Brand new and 
British made. 9 volt operation. Only 37/8, p. & p 2/6. 
Suitable 7 x Sin. Moving Coil Loudspeaker in cabinet. 

17/6. p. & p. 2/6. If purchased together deduct 
10 /- from total. 

19 BET COBTROL UNITS. Brand new and boxed 
Only 10 / -, p. & p- 2/6. 
19 BET HEADPHONES AND MINE. Not new but 
working. 7/e per pair, p. & p. 416- 

BSY27 
SOOMc /s silicon 

3 for £1 poet free. 

qa 
GLOBE SCIENTIFIC LTD 41LI ' IL E.- DEPT. P. W.24 CAWOODS YARD, 
MILL STREET, LEEDS 9 

for quick, 

easy,reliable 

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

SIZE 5 

HANDY SOLDER 
DISPENSER 

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

SIZE 15 

SOLDER 
DISPENSER 

Contains 21 ft. coil 
of 60/40 Alloy, 
22 s.w.g. Ideal for 
small components, 
transistors, diodes. 
etc. 3/- each. - A BIB MODEL 8 

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

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

From Electrical and Hardware hops. It unobtainable. write to' 
'CO Multicore Solders Ltd., Hemel Hempstead, Herts. 
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BI- PRE -PAK LTD 
822 -884 WEST ROAD, WEBTCLIFP- ON -BEA, EBBEZ 

PHONE: SOUTHE.YD (0702) 48344 

SPECIAL OFFER 
Stock Clearance of Manufacturers 

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

Price 5/- each 
Post and Packing U.K. 2/6. 

Tr.o.laten Price 
AC107 3/- 
AC126 

2(4 
AF117 

816 
AD1a9 10/- 
BC1O7.3.9 4/e 

°BS 9SA 18 /- 
3 ßi 

0026 7/4 
0C26 8/- 
0C28 10 /- 
OC38 b/ 
GC36 7/6 
0041 8/- 
OC42 11 
OC44 1 /(11 

p 45 216 
0071 216 

2/2 
.(01 8/8 
OC81D 2 /8 
0088 2/- 
OC189 4/B 
OC140 8/8 

00 ó/- 00002201 
8/- 

2N1302 or 3 4/- 
2N1304 or 5 9/- 
2N1306 or 7 8/- 
2N1308 or 9 8/- 

BRAND NEW PRE -PARS 
No. Price 
B1 50 Unmarked Trans. Untested 10/- 
B ns ns 2 4 Solar Celle inc. Book of Itructio 10/- 
B6 17 Red Spot AF Transistor. 10 /- 
BOA 17 White Spot RF Translators 10 /- 
B9 1 ORP12 Light Sensitive Cell 9/- 
B53 26 Silicon Translators 400 M/c 10 /- 
B54 40 Silicon Transistor. NPN To6 New, teed 10 /- 
B55 40 Silicon Translators NPN To18 but 10 /- 
BSS 40 Silicon Transistors NPN /PNP unmarked 10 /- 
Bel 26 BSY26 /7 Translators new, untested 10/- 
B82 25 BSY95e Transistors new, untested 10/- 
B84 25 BFY50 /1/2 Translators new, untested 10 /- 
B85 26 BC107/8/9 Tramletore new, =Mated 10 /- 
B66 150 Germ. Min. Diodes, untested 10/- 
C2 1 Unijunction Translator 2N2160 DV- 
AS 25 Mixed Marked and Tested Translaton 20/- 
A21 6 Power Transistors, one AD149, one 0026 and 

three more 20 /- 

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

Matched Bet. 

Comp. Dp8 eADPaakk 1O /- PR. 
B.77. 

f/ /nom 

I trap Pak F.3 
Germ. 

` f /V PR. 
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CASH WITH ORDER PLEASE, add 1/- pmt and packing. 
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SATEWTE EARTH STATION 
RICHARD COLLINS REPORTS... 

PART 1 

THE Post Office recently brought a new aerial 
system into service at its Goonhilly 2 Earth 
Station, which is Britain's latest space communi- 

cations station. This aerial system will work with 
the new Intelsat III satellite. 

Goonhilly 2 will maintain a role as an earth 
station in the expanding system of global communi- 
cations via Intelsat III satellites in synchronous orbit 
over the Atlantic, Indian and Pacific oceans. 

Goonhilly 1 will no longer be required for the 
service to America. It is being provided with new 
equipment to enable it to operate with countries to 
the east of Britain via an Intelsat III satellite (to be 
launched in the summer) which will be positioned 
over the Indian Ocean. 

400 Phone circuits 
The giant 90ft diameter dish aerial will carry up 

to 400 telephone circuits and a television programme 
simultaneously. Multiplex equipment has been 
installed to derive the first group of up to 132 
circuits and additional equipment has been installed 
to bring this up to nearly 400 circuits, eventually 
providing routes not only to the USA and Canada 
but also to Africa and the Middle East. As more 
earth stations become operational the system will 
expand until by 1971 Goonhilly is expected to be 
working to 20 countries. 

This Goonhilly installation, which meets the 
technical requirements of the International Tele- 
communications Satellite Consortium INTELSAT, 
has been built to a Post Office specification and 
installed at a total cost, including roads, buildings, 
etc., of approximately £2m. The Marconi Company 
of Chelmsford were the main contractors. 

The aerial covers a 210° arc in azimuth to enable 
it to work to either the Atlantic or the Indian Ocean 
satellites. The entire structure weighs nearly 1,000 
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The control console in the main Goonhilly station building. 

The No. 2 aerial. 

tons, which includes the transmitters, receivers and 
ancillary equipment. It is mounted on a central 
bearing with two massive bogie units carrying the 
load at the front of the structure. 

The 90ft reflector surface consists of a 24ft 
diameter central section surrounded by two rings of 
stainless -steel panels with a surface accuracy of 
0.020in. r.m.s. Maximum distortion in a wind speed 
of 70 m.p.h. will be 0.200in. 

The spinning horn 
It makes use of a Cassegrain configuration with a 

spinning horn at the apex of the main reflector. The 
spinning feed -horn is a feature of Marconi's " mode 
conversion scanning system " of aerial steering. It 
introduces a conical scan of the aerial beam only at 
the frequency of the satellite beacon signal. Thus it 
avoids unwanted a.m. of the communication carriers 
or significant degradation of aerial efficiency for 
either direction of transmission. By this means 
autotracking can be achieved either by servo -control 
of the main reflector mounting or, within a range of 
about ±20 minutes of arc, by deflection of the sub - 
reflector. Provision has also been made for control 
of the aerial manually and for the addition of tape 
control facilities later if required. 

The aerial and telecommunications equipment are 
controlled and monitored from a suite of consoles in 
the central building. Each carrier is monitored 
separately and reserve equipment is switched into use 
automatically if a disabling fault condition arises. 
Faults which cause degradation of the service but do 
not interrupt it can be located and eliminated by 
manual switching of their component sub -systems 
without interference with traffic. A separate console 
enables the television service to be monitored and 
tested. 

TO BE CONTINUED 

923 

www.americanradiohistory.com

www.americanradiohistory.com


THE 

A MINIATURE THREE 
TRANSISTOR RADIO WHICH 
OPERATES EITHER AN 
EARPIECE OR LOUDSPEAKER 

W 
ITH six transistor radios available for under 
40s., there are few financial incentives to build 
a miniature radio, but for the beginner there 

are few more satisfying projects. The Mite was 
designed as an easily built, three transistor radio 
covering the medium waves, the final result being 
an extremely small and useful radio. The size of the 
case is 3+ x 21 X 1 in. outside measurements -which 
from the photograph can be seen to fit easily into 
the palm of a hand, yet the Mite drives a loudspeaker 
almost to its limit and has a separate volume control. 
With careful setting of the regeneration control it will 
receive Radios 1, 3, 4 and Radio Luxembourg, 
together with a number of continental stations after 
dark. 

There is nothing very unusual about the circuit 
shown in Fig. 1, except that it was chosen to oper- 
ate well within the tolerances of the components 
chosen. The disadvantage of many projects of this 
type is that the circuit is built around the actual tran- 
sistors used in the prototype without a view to some- 
one else copying the circuit. It will be seen that the 
Mite uses a reflexed 0C44 with regeneration, the most 
sensitive circuit ever developed, signals from this 
being fed through a conventional volume control into 
a directly -coupled high gain amplifier. From the cir- 
cuit it will be seen that the minimum of components 
are used. 

The circuit 
Since the Mite is intended primarily for the begin- 

ner, a thorough description of how the radio works 
will help. The radio waves are picked up by the ferrite 
rod aerial; this rod greatly increases the signal pickup 
of the coil around it and increases the inductance of 
it (fewer turns are needed). VC1 is connected in para- 
llel with the coil and forms the tuned circuit, select- 
ing the appropriate frequency; one side of the coil 
is connected to chassis. A small overwind on the 
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coil picks up the output of the tuned circuit and 
transforms it from the very high impedance of a 
tuned circuit to a lower one suitable for feeding into 
a transistor circuit, a transistor being basically a low 
impedance device. One side of the overwind is con- 
nected directly to the base of the first transistor, an 
0C44, while the other is connected to chassis via 
Cl. This capacitor avoids a d.c. connection to the 
base and serves another function, described later. 

Trl is arranged as a common emitter amplifier, and 
at the collector the signal is divided three ways. A 
tiny part of the signal is fed back to the top of the 
coil via VC2, a variable capacitor made from twist- 
ing two wires together, this gives a very low value. 
This passes again through the stages mentioned 
above, the result of this is known as regeneration. 
A second part of the signal is taken off by C2 and 
is rectified by D2. The arrangement of Cl, C2, DI 
and D2 is known as a voltage doubler and it not 
only rectifies the amplified signal but it smooths it 
and doubles it -how's that for economy! The result- 
ing audio signal (a.f.) is passed through the overwind 
again and fed back into the base of Tr1 to be 
amplified again. This is known as reflexing and was 
very popular in the days of expensive valves and 
expensive transistors but is less popular today. It is 
only used here to save components and consequently 
space. 

The amplified a.f. signal now appears at the collec- 
tor of Tr1 (VC2 and C2 are so small in value that 
no appreciable amount passes through them) and 
passes through the r.f. choke, this will pass the 
a.f. but blocks the r.f. on the two previously 
described functions. 

The a.f. signal is developed across R2 and fed 
via C3 (which stops d.c. passing through the volume 
control) and in turn is connected to Tr2 via C4, also 
arranged as a common emitter amplifier. C4 prevents 
the base of Tr2 from being d.c. connected to chassis. 1 

The output from Tr2 is connected directly to the 
base of Tr3 which in turn amplifies the signal and 
develops it across the loudspeaker or earphone. R3, 
R4 and R5 provide the correct voltages for Tr2 and 
Tr3 whilst C5 smooths the voltage across R5. C6 
smooths the negative line and prevents r.f. and a.f. 
getting where they don't belong. 

To the experienced constructor two points will be 
noticed. First the mismatch between Tr1 and Tr2; in 
theory coupling in this manner tends to prevent the 
first stage from working properly, but due to the low 
value of C3 the arrangement works perfectly well. 
The second point is connecting the loudspeaker with 
no method of transforming. Here again in practice 
the circuit works perfectly well and the current drain 
is not excessive (below 15mA). 
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VC 2 
(see text) 

R1 
330kfl 

L3 
25mH 

C2 
250pF 

R2 
68kn 

R4 
Ems 33kn 

C3 
01}2F 

75f1. 
L.S. 

Volume 
VR1 
5kn 

Cl 

T»F 
Component layout 

Using transistors, layout is not very important, but 
for those wishing to use their own arrangement of 
components two points should be borne in mind. 
Firstly the ferrite rod should not be near the speaker 
magnet and secondly the r.f. choke should not be 
too near the aerial coil or the twisted wires of VC2 - 
other than these two points, layout is not critical. 

The ferrite rod 
Although the ferrite rod, fitted with aerial and 

coupling windings can be bought, it is an easy mat- 
ter to construct one's own. The ferrite slab is 2 x 
x }in.; normally these are sold only in longer lengths 
although the section is fairly common. The slab is 
cut to size by filing a "V" shaped groove across one 

Aerial winding 
80 turns 

L1 

Overwind 
8 turns 

L2 

Fig. 2: 
Details of the 
ferrite rod 
aerial 

of the flat surfaces and smartly snapping it at this 
point, no great care is needed as it will break cleanly. 

The windings should be started at one end, a nar- 
row strip of adhesive tape should be bound around 
this end for about three turns, one end of the wire 
being trapped in the tape. The wire used should be 
34 gauge enamelled copper wire and 80 turns 
are wound tightly on to the slab, finishing it as 
mentioned above, trapping the wire in further turns 
of tape, the details are shown in Fig. 2. The over - 
wnnd, or coupling wire, should be wound on top of 

Tr3 
0081 

Tr2 
b l'OC71 

e 
R5 

150n 

C4 
0.04 
}l F 

9V 0 
On /Off/ 
switch 

mim 

C6 
100 
}lF 

J-- 
T2JJF 

Fig. 1: The circuit of the Mite. All the components except the 
battery, the loudspeaker and the earphone jack are mounted 
on a piece of Veroboard. The way in which the circuit is 

explained in the text. 

* components list 

Resistors: 
R1 330k12 R4 3.3kí2 
R2 6.8kS2 R5 15052 
R3 100162 
All 10% tolerance, watt miniature 

Capacitors: 
Cl 0 01µF C4 0.04µF 
C2 250pF C5 32µF 10v. 
C3 0.1µF C6 100µF 10v. 

Transistors: 
Tr1 0C44 etc 
Tr2 0071 etc 
Tr3 0081 etc 

Miscellaneous: 
VC1 150pF +65pF miniature (¡I x x 
VC2 See text 
VR1 5K Semilog with switch -Radiospares 
D1, D2 0A79, etc see text 
L1, L2 Ferrite slab 2 x ó wound m.w. coil with 
secondary 
L3 R.F. choke 2.5mH, see text 
Loudspeaker 7552, 21in. diameter 
Miniature jack plug and socket, earphone 
9V battery-PP3 -see text (Ever Ready) 
Two Soap Dishes (Boots) 
Verobuard 2á x 21in. (0.1 in. holes spacing) 
Battery clips wire etc 
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this; here eight turns are required, fixed as before. 
In all cases about Mn. of wire should be left for 
fixing. Unlike a superhet where the coil has to be 
adjusted for correct alignment, the coil can be wound 
directly on to the slab, no movement being required. 
Where a ferrite rod is bought complete with the 
required windings the rod will probably have to be 
shortened; this may be done as detailed. Some aerials 
available are designed for low capacity tuners and 
the inductance will be too high. If the correct range 
is not covered the rod should be shortened further 
and in extreme cases fitted with part of the coil over 
the end of the slab. 

Choice of components 
Miniature components should be used throughout. 

The tuning capacitor used is readily available as a 
replacement used for imported radios; similarly the 
volume control incorporating the on /off switch. The 
only component that should be chosen with care 
is the r.f. choke. The particular value (2.5mH) can 
be quite large and a small one should be used; the 
value of this component is not critical and may range 
from 1.5 to 5mH. The diodes used may be of almost 
any type used for detection. 

The knob for the tuning capacitor can be bought 
from certain suppliers or one intended for certain 
volume controls can be used, it should be about 1 in. 
in diameter. 

Construction 
All the components, with the exception of the 

speaker, the battery and the earphone jack are 
mounted on a piece of Veroboard which must be cut 
to the shape shown in Fig. 3. A hacksaw will cut 
this and it should be filed smooth afterwards. The 
holes for fixing the board and for the tuning capacitor 
should be drilled and the laminate strips broken as 
in Fig. 3, this may be done using a tool marketed 

To L2 
overwind 

To L 1 

aerial 
winding 

by the manufacturers but can also be made by using 
a drill about tin. diameter. 

The tuning capacitor and volume control should 
be mounted first. The volume control will require 
small wires soldered through the holes in the connec- 
tions and then these are passed through the Vero - 
board. The arrangement shown makes the holes in 
the Veroboard and wire line up quite nicely. The 
wires are bent over and soldered. The tuning capaci- 
tor is fitted to the board by means of two small 
screws (they must be small to avoid snagging the 
vanes in the tuning capacitor). Normally these will 
be 6BA but some versions on the market use a weird 
foreign thread -here the ingenuity of the constructor 
will be tested (probably by forcing a screw in!). The 
connections from the tuning capacitor must be bent 
to fit into the correct holes; the oscillator section 
(not used) and earth leads are bent under the body, 
this does not place any undue strain on them. 

The battery wires are fixed next. Battery connec- 
tions need not be bought as they may be taken 
from an old PP3 battery etc.; break the metal enclos- 
ure at the top and pull away the plastic plate to 
which the terminals are fitted, cutting away the wire. 
After this fit the two jumper wires which connect the 
earth strips. 

The other components may now be slipped in, 
bent over and soldered. Where a component is 
mounted vertically it should be made as short as pos- 
sible since height is restricted. For the same reason 
keep the solder joints neat as some of these rest on 
the loudspeaker. If this is hard to accomplish, the 
joints may be filed flat when soldering is completed. 
The r.f. choke should be mounted after the other 
parts as these are surprisingly fragile. 

The wires to the loudspeaker should next be fitted, 
followed by the aerial coil. The end not covered by 
the windings should be laid against the tuning capa- 
citor and a piece of adhesive tape stuck from the 

bottom of the capacitor body 
to the underside of the Vero - 
board. The coil connections 
can then be wired to the board 
but do not fix the overwind 
wires permanently. Finally 
two pieces of thin, single core 
insulated wire should be fitted 
-these make up VC2 when 
twisted together. 

Testing 
After wiring the loudspeaker 

(ignore the earphone socket 
for the time being), connect 
the battery. Hey-presto! . . . 

it doesn't work (unless you are 
very careful, very lucky or 
very clever). There should be 
a "mush" on the loudspeaker 
-if this is not the case the 
trouble is in the amplifier 
circuit-check the wiring. If 
nothing wrong is found, mea- 
sure the current consumption 
by inserting a meter in one of 
the battery leads, this should 
read between 7 and 15mA. 
If it still doesn't work the 
components must be checked. 

To battery +ve 
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To battery -ve LS. 

Fig. 3: The layout of the components on the Veroboard panel. The shading shows the breaks 
in the copper strip. 
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Assuming there is something on the loudspeaker, 
work back, prodding a moist finger at the junctions 
C3/VR1, L3 /C3, C1 /L3 and the base of Tr1 in 
that order -in all cases a little plop should be heard. 
If not, check between the point at which it is not 
heard and the last point at which results were 
achieved. 

Iff all is well, check back on the circuit, making 
certain that the diodes are correctly wired the right 
way round. When a signal is received, twist the 
wires making up VC2 together. If there is a whistle 
after a few turns all is well. If the signal gets weaker 
or there is no change, reverse the overwind connec- 
tions and try again. The wires should be adjusted so 
that there is very nearly a whistle on Radio Luxem- 
bourg or the highest frequency (lowest wavelength) 
that you wish to receive. In this condition the set 
is working at its peak and there should be a few 
whistles at the highest frequencies but other stations 
will be received satisfactorily. (Radio Luxembourg 
has been received perfectly well on four separate pro- 
totypes, it is no idle boast that it can be heard on 
the Mite.) 

Variations 
The circuit chosen was not one for individual tran- 

sistors as is often the case with simple sets of this 
type. Several OC44s, 0071 and 0081 were tried 
with only a marginal difference in performance. 
Almost any similar transistors will work and WHITE 
and RED spot surplus transistors work perfectly well 
but here the performance varied (according to the 
individual transistors). By altering the resistance 
values virtually any types will work. This is a tedious 
business but even better perform nce can be achieved 
by doing this an eye, howev should be kept on 
the current consumption whic should not be much 
over 15mA. 

Cut -out for Cut -out for 
tuning control volume control 

Hole for 
phone 
jack 

Fig. 4: The case for the Mite is made from the tops of two Boots' 
soap boxes. 

An inside view of the Mite. 

The case 
The hardest part about building a radio of this 

sort is the case. Having searched high and low the 
author found that the tops of two "Boots" soap 
boxes were perfect when placed back to back. These 
give the perfect size to hold all the components and 
they are made from polystyrene, a plastic easily 
worked and glued. 

The drilling and shaping of the case are shown 
in Fig. 4. The loudspeaker holes can be drilled with 
a normal hin. drill and the cutouts for the dial and 
volume controls can be cut out by first scratching 
the desired shape with a sharp point and then carv- 
ing out the plastic with the hot bit of a soldering 
iron. The rough edges can then be filed to shape. If 
the plastic cracks or breaks it can easily be glued 
with the cement used for plastic models. Heavy 
scratches disappear when rubbed hard with metal 
polish. The case, when finally finished can be 
painted, but care must be taken with the choice of 
paint and the best is that used for plastic models. 

The loudspeaker is laid over the holes in the case 
(a piece of expanded speaker metal may be fitted 
between the speaker and the box itself). The ear- 
phone socket is screwed to one through the side of 
the box. A I in. 4BA countersunk -head screw should 
be fitted through the hole provided, this should come 
just beside the speaker. A small piece of the waste 
polystyrene should be glued on the inside of the box, 
beside the screw and opposite the loudspeaker. A 
small washer can be dropped over the screw and this 
will rest on the rim of the loudspeaker and on the 
plastic pad. Two nuts should then be screwed to 
this, holding the loudspeaker in place. The speaker is 
a tight fit in the box and will be held securely. 

An insulated washer should be fitted over the nuts 
and the circuit board dropped on, another nut fitted 
to secure it, The hole in the back should line up 
and a nut in the form of a screw fitted through the 
hole will hold the lot together. The jack socket, if 
fitted as shown, should locate the bottom exactly. 

A finishing touch is to cover the tuning condenser 
knob with a piece of white adhesive paper and mark 
off the stations. 

The Mite should be a very satisfying project for 
a beginner, relatively cheap and economical on the 
batteries. U 

927 
www.americanradiohistory.com

www.americanradiohistory.com


DESPITE the vast number of solid -state devices 
which are capable of acting as switches, the 
humble electromagnetic relay over a hundred 

years old, is still going strong, and in some new 
forms is still capable of opening up nc applications. 

In the older forms of relay, there :ire three quite 
distinct parts. The magnetic circuit consists of a coil 
of insulated wire wound round an easily magnetised 
( "soft ") core which forms part of a complete circuit 
of magnetic material when the relay is actuated. 
When current is passed through the wire, magnetic 
flux (the magnetic equivalent of electric current) 
flows in the magnetic circuit and produces magnetic 
force at any gap in the magnetic circuit. 

ptyolYs 
The mechanical system varies considerably from 

one type of relay to another but always serves the 
same purpose; to convert the magnetic force at a 
gap in the magnetic circuit into mechanical force 
which can open or close switch contacts. In many 
relays, the mechanical system takes the form of a 
pivoted armature, one arm of which moves to close 
the magnetic circuit while the other arm operates the 
contacts. 

The contacts of the relay perform the job of 
switching external circuits, and are operated by the 
mechanical system. Various types of switching are 
possible: all the co tacts may close 1 "make ") when 
the relay operates ab II may open i "break "), some 
may make and so `a.:,_ break or all may changeover 
from one circuit to another. Contacts can also be 
arranged so th:.t one type of operation takes place 
before another, where we find the make- before -break 
changeover, or break- before -make (much more com- 
mon). The materials used for the touching surfaces 
of the contacts are extremely important, as these 
determine the life and application of the relay. 
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Using relays 
In both amateur and professional use, there can 

be few components which are sk badly chosen and 
so poorly used as relays. Much of this misuse is 
an example of familiarity breeding contempt; relays 
have been around so long that they are treated as 
something to be wired in and forgotten. Even a 
humble resistor must have its values of resistance 
and wattage calculated before it can be placed in 
circuit; considerably more effort is needed for the 
proper use of a rela'.. and this article outlines the 
choices which have to be made. 

Most of these choices concern the contacts and 
the coil, for the mechanical system and the shape 
of the magnetic circuit are chosen by the designer 
of the relay. These choices affect the sensitivity of 
the relay, and may decide which type of relay is 
to be used, but cannot be changed. 

The contacts 
The number and type of contacts are quickly 

determined for any application by considering what 

i 
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circuits are to be switched by the relay. The contact 
materials must then be chosen. An ideal contact 
material would have negligible resistance, be com- 
pletely resistant to corrosion and resist damage caus- 
ed by sparking and excessive current. No ideal con- 
tact material exists, as might be expected, and we 
must in practice choose a material which comes 
closest to the requirements of a particular relay. These 
materials are, usually, silver, palladium -silver, silver - 
nickel or gold. 

Silver is the most common contact material in 
small relays. Since silver has the lowest known 
resistivity of all metals, the contacts have a very 
low contact resistance and can therefore pass high 
currents without any risk of local welding which 
would cause the contacts to stick together. Silver 
tarnishes rapidly in the atmosphere, forming a film 
of poorly conducting silver sulphide, so that relays 
using silver contacts should have fairly high contact 
pressures and use quite high contact voltages in order 
to pierce this film each time the relay is operated. 
For example, silver contacts would be unsuitable for 
a sensitive relay switching a low voltage, such as in 
a model aircraft radio control circuit. 

Palladium silver alloy has much higher contact 
resistance than pure silver, but is not nearly so easily 
contaminated by sulphide films. Sparking between 
the contacts does not readily transfer metal from 
one contact to another, making this a favourite 
material for inductive circuits. 

Silver -nickel has low resistance and is not easily 
damaged by high currents. It is used for loads where 
high currents flow when contacts are made, for 
example, lamps (whose resistance is very low at 
switch -on) and capacitors (which take a high initial 
charging current). 

Gold is used as a contact material for switching 
very low voltages and low currents. The contacts 
do not corrode in any atmosphere, but are soft and 
have a short life if any rubbing occurs, so that gold 
contacts are used only if contact pressures are low 
and no rubbing action is used. 

Voltage and current 
The size of the contacts used determines what 

current rating can be applied to the relay. The volt- 
age rating is decided by the contact material used 
(which must be resistant to the sparking which 
occurs when the contacts break), the final separation 
of the contacts (which must be enough to avoid 
continuous sparking) and the insulation of the con- 
tact leaves. In general, different ratings will be used 
for a.c. or d.c., for inductive, capacitive or lamp 
loads. 

The highest ratings of current can be used when 
the contacts are switching a.c. to a resistive circuit, 
but the voltage rating in this case must be the 
peak voltage, which is 1.4 times the r.m.s. voltage 
usually quoted for alternating voltage. D.C. resistive 
loads at low voltages can be used ' at full rated 
currents, but high direct voltages require some de- 
rating, due to sparking. Sparking is always a problem 
with direct voltage, since the voltage across the con- 
tacts is steady when they break; when alternating 
voltage is being broken the sparking is always 
extinguished as the voltage reaches zero before 
reversing. 

A.C. capacitive, lamp and inductive loads require 

.--11101100. 
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some derating; d.c. capacitive lamp loads require the 
lowest ratings quoted as well as choice of contact 
material which can cope with the surges of current 
which take place when such circuits are made. D.C. 
inductive circuits are the worst possible case, because 
of the back- e.m.f. across an inductor when current 
is broken. This back- e.m.f. can cause very serious 
sparking unless some means of suppression is used. 

Spark suppression 
When an inductive circuit is broken by relay 

contacts, the sparking due to the back- e.m.f. can be 
suppressed either by using the voltage to charge a 
capacitor through a resistor or by using a rectifier to 
bypass the excess voltage. The circuits involved are 
shown in Fig. 1. When CR suppression is used, the 
values of C and R are best found by experiment, 
using an oscilloscope to monitor the voltage across 

D1 

fig. 1: Spark suppression of relay contacts for inductive loads. 

the contacts. As a rough guide, R should be about 
half of the d.c. resistance of the load and C about 
half as many µF as the load inductance in Henrys 
(for example, for a load of 2H and lk, use 1µF 
and 500S1 to start with) but these figures are only a 
starting point. When a rectifier is used for suppres- 
sion, the only conditions are that the peak current 
and voltage ratings of the rectifier must not be 
exceeded. This is very much easier than deciding 
the correct values for a CR suppression circuit, and 
the low price of modern semiconductors has made 
this method the most frequently used. 

The operating coil 
The purpose of the operating coil of a relay is 

to provide the magnetic force which operates the 
mechanical system. To provide the magnetic force, 
the coil must have a high inductance, but the steady 
current through the coil is determined by its resist- 
ance, and both quantities are of considerable import- 
ance in relay operation. 

As the current through a relay coil is steadily 
increased, a value is reached at which the armature 
completely operates the contacts. This value of 
current is called the static pick -up current, and is the 
minimum possible current to operate the relay. To 
be sure of operating the relay, a rather larger current, 
the rated operating current is needed. 

When the rated operating current is applied to the 
coil of a relay, the contacts will close within a short 
time, the pull -in time, of applying the current, and, 
as long as the current is applied the coil will dissipate 
its rated operating power, which is the resistance of 
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the coil multiplied by the square of the rated operat- 
ing current. 

Note carefully that applying excessive current 
improves pull -in time at the expense of contact 
bounce. Excessive current usually causes the con- 
tacts to come together with such force that they 
bounce apart again, causing irregular operation. 
Many cases of faulty relay operation are caused by 
circuit designers playing safe and specifying much 
more relay current than necessary. 

When the current through the coil is decreased 
again, it eventually reaches a value, the static drop- 
out current, at which the relay switches back again. 
The static drop -out current is usually less than the 
static pick -up current. 

Selecting a coil 
Where a relay draws current from a mains supply 

through a switch or through the contacts of another 
relay, the selection of a coil is fairly easy. The con- 
tact arrangement used fixes the steady power which 
must be dissipated in the coil to ensure that the 
armature remains pulled over. Divide this oper- 
ating power by the supply voltage to find the 
required operating current, and then divide supply 
voltage by operating current to find coil resistance. 
The coil is now completely specified. In some cases, 
makers specify the operating voltage so that the 
correct coil may be chosen without calculation. 

When a relay is being driven by a valve or a 
transistor, the operating current is the important 
factor. The lowest possible current should be used 
so that the voltage across the relay (resistance X 
operating current) is nearly equal to the supply 
voltage at rated operating power. If a high operating 
current is used, this is a severe drain on the power 
pack and causes high dissipation in the valve or 
transistor. -I he voltage across the relay is much less 
than the line voltage, again the power dissipated in 
the valve or transistor is high. Ideally, a relay 
switched by a transistor would have practically all 
the line voltage across the relay coil, leaving only 
0.5V across the transistor and at a low current. 

The inductance of the coil becomes important 
when the relay is driven by a transistor. The speed 
with which a relay can be switched on depends on 
the mechanical time constant, which cannot be 
altered, and the electrical time constant L/R (L in 
Henrys, R in ohms). For a coil of 0.5H and 5S2 this 
would be 0.1 seconds, or 100mS. This time constant 
can be reduced by adding resistance in series with 
the coil, but the total voltage across coil and 
resistor is higher this way, and this method is best 
used with valve circuits. 

When the current through a relay coil is switched 
off, there will be a surge of voltage across the 
switch in a direction which tends to keep current 
flowing. If the "switch" is a valve or a transistor. 
damage may be done, especially in the case of a 
transistor, unless the excess voltage can be removed. 
The problem is the same as that of spark suppres- 
sion on contacts feeding an inductive load, and is 
best solved by using a rectifier to remove the 
excess voltage. 

Latching Re lays are so designed that when the 
relay operates, the armature is held by a "latch" 
which prevents the armature returning when the 
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'Contact symbols 

'Coil symbols' 

current through the coil is switched off'. The release 
of the latch may be done mechanically, by pressing 
a button or lever on the relay (mechanical de- 
latching) or electrically by means of a second 
operating coil which operates the latch (electrical 
de- latching). Any relay may be made to latch elec- 
trically by means of the circuit of Fig. 3, which 
keeps current flowing through the coil even when 
the actuating switch is off. In this case, however, 
the current in the coil is not switched off as it 

would be in the genuine latching relay and the 
relay must be able to dissipate the heat produced. 

Polarised Relays use a permanent magnet in addi- 
tion to the electromagnetic system. The magnetic 
effect caused by the current in the coil either adds 
to or subtracts from (according to direction) the 
magnetic effect due to the permanent magnet so 
that several different effects can be obtained. 

Double throw polarised relays have contacts which 
are normally held in one state (open or closed). When 
current flows in the coil so as to oppose the per- 
manent magnet, the armature switches over, and 
remains over when current ceases; no switchover takes 
place if the current aids the permanent magnetism. 
A biased double throw polarised relay behaves simi- 
larly, but the contacts return to the unenergised 
position when the current in the coil falls below 
some specified amount. Double throw centre neutral 
polarised relays have a central rest position. When 
the coil is energised the armature moves either to 
left or to right of the central position, according to 
current direction, making contacts on that side only. 
When the current is cut off, the armature returns 
to the central position. 

Reed switches are made by sealing two blades 
of metal into a glass tube. The metal is nickel -iron, 
which magnetises easily in a magnetic field, and 
loses its magnetism whenever the field is removed. 
The reeds are made to overlap within the tube so 
that a circuit can be made between them when 
they touch. To keep the contact resistance low, the 
overlapping areas can be coated with any of the 
contact materials mentioned earlier. When a mag- 
netic field is applied to the tube, the reeds are 
magnetised in opposite senses, and the overlapping 
ends are attracted together, making the contact. 
When the magnetic field is removed, the nickel 
iron is demagnetised and its own springiness causes 
the contacts to separate. The leads to the reed relay 
form part of the magnetic circuit, and should not 
be cut to size unless the operating coil can cope 
with the increased current which may be required 
to pull the relay in reliably. Two reed switches are 
illustrated on the second page of this article. 

Reed switches have considerable advantages over 
the conventional relay as far as contact contamina- 
tion, contact resistance, speed of operation, life and 
insulation resistance are concerned. The power 
which must be applied to the coil to operate the 
reed switch is also low, and the separation of switch 
assembly from coil assembly also means that reed 
relays can be made to fit almost any application 
provided sufficient operating power is available. 
When a large number of reed relays are to be 
operated simultaneously, it is usually possible to 
pack them together into a tubular former, filling 
in gaps with soft iron wire to concentrate the 
magnetic flux, and then winding a coil round the 

Make on operate 

Make -before -break 
(m.m.b.) 

A /41 I 
j 

Relay coil A 
4 contacts 

Break on operate 

50 c/s 

Relay operated by 
ac. frequency shown 

Double make 

1300 I 

Changeover 

Double break 

Relay coil with Slow release 
1300 fl resistance relay 

i 

5 
1 

Thermal relay 

Fig. 2: Symbols for relay contacts and coils. The coils shown 
are drawn as they would appear in circuit, with their reference 
numbers such as A /3, which means relay A, 3 contacts. The 

contacts belonging to relay A are identified in circuit as Al, A2 
and A3. All contacts must be shown as though the re /ay is 

unenergised. 

whole assembly. The number of turns and operat- 
ing current required is a matter of cut -and -try, but 
the circuitry simplification gained may easily make 
it worthwhile. 

Relay diagrams and circuits 
Figure 2 shows a few of the symbols from BS 3939. 

1966 (reproduced by permission of the British Stan- 
dards Institution, 2 Park Street, London, W.1, from 
whom copies of the complete standard may be 
obtained). The symbols are used at the point where 
they occur in circuit, so that the relay coil may be 
shown in one place and its contacts at another, the 
two being linked by their code numbers. 

RLA1 

RLA 
2 

Reset 

RLA2 

Fig. 3: An electrical latching circuit. When the reset button is 
pressed RLA /2 is energised, and the coil remains in this state 
through RLA1 closing. The circuit will not release until the 

supply voltage is removed. 

As an example of the use of the symbols. Figs. 
3, 4 and 5 show some useful circuits. 

Figure 3 shows a self -latching circuit in which a 
pair of contacts holds a relay on and interruption 
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of the supply de- energises the relay until it is reset. 
This type of circuit is found in time delay circuits 
(particularly in large transmitters where heaters must 
be on for one minute before h.t. is switched on) 
where the "reset" switch is a thermal switch. Such 
an application is shown in Fig. 4. 

H.T.+ o .- _ o H.T.+ 
from B2 out 
power 
pack 

Fig. 4:A method of automatically delaying switch -on of an h.t. 
line. Notice that the thermal relay All is taken out of circuit 
when B/2 operates, so that it can cool for the next time it is 

used. 

Figure 5 shows a scale -of -two circuit using relays. 
This circuit seems to be little known, yet represents 
a considerable saving over the transistor scale -of -two 
driving a relay, which is so often used. Each relay 
coil is fed from a load resistor which must be capable 
of taking the full voltage of the supply across it. 

A/2 B/1 

Fig. 5: A relay scale-of-two circuit. 

When the operating switch SI is closed, current flows 
through S1 and A2 so that A/2 is energised. B/1 
is shorted out by the connection through B1 and 
A2. Since A/2 is energised, A 1 closes and A2 opens. 
When SI is released, B/1 is no longer shorted and 
B1 changes over; this has no effect since A2 is open. 

When SI is closed again, A/2 is shorted out 
through B1 and SI so that A/2 releases, A2 closes 
to maintain the short and Al opens. When SI is 
opened again, both relays are de- energised and B1 
returns to its initial position. Sequential switching 
can then be carried out by other contacts on either 
relay, and sets of "bistable" relays can be used to 
count in exactly the same way as transistor bistables. 
Note, however, that in the relay circuit either both 
relays are on or both are off, unlike the normal 
transistor circuit. 
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MEDIUM Wave stations in West and North 
Africa are frequently audible in the UK in 
the late evening. Two regulars from West 

Africa are Dakar (764) in Senegal, after Sottons 
leaves the air at 2300hrs GMT (except on Saturday) 
and Guinea (1403) which does not close down 
until midnight GMT. Both stations broadcast in 
French. Also from West Africa is ELBC (630) in 
Monrovia, Liberia, which comes through with pro- 
gramming in English after Vigra (629) has closed 
down. There is a nightly news bulletin at 2345hrs. 
ELBC may appear in some station lists as being 
on 650 but it is now on 630. The Canary Islands 
are well represented by three stations; RNE (620) 
is the easiest but EAK92 (827) Radio Popular, Las 
Palmas, and CES4 (1097) also in Las Palmas can 
generally be heard. EAK92 is mixed with EAJ1 in 
Barcelona and CES4 is mixed with EFE14 in Madrid 
but both stations can peak above the QRM. From 
Madeira CSB91 (1529) in Funchal is best looked 
tor between 2330hrs and midnight GMT. 

Quite a number of stations along the North 
African coast come regularly. Tangier (1232) is 
frequently strong at 2330hrs. Oujda (593) and 
Agadir (935) both in Morocco, are audible about 
the same hour. From Algeria there is Algiers 1 

(980) with the Arabic programme and Alii.rs 2 
(890) with the French programme. Tunis 1 (629) 
and Tunis 2 (962) are not too difficult around 
2300hrs, both stations carrying Arabic program- 
ming. Benghazi (674) in Libya is rather more tricky 
though owing to the amount of QRM but the 
station peaks above it at times and has been heard 
at 2200hrs. Further east in Egypt, Batra broadcast 
the Voice of the Arabs on 620 and the internal 
Arabic programme on 818. Other Near East stations 
to be heard during the evening are Aleppo (746) 
in Syria, Baghdad (760) in Iraq (logged at 2130 
hrs) and Jerusalem (677) in Israel. These three 
stations broadcast in Arabic. 

Conditions to North America have been quite 
good this winter with peaks occurring from 29th 
November to 1st December and again from 3rd 
to 5th January. Robert Dinning of Ayrshire, Scot- 
land, has heard CBN (640) at 0100hrs GMT; WNBC 
(660) 0105hrs; CKCM (620) II12hrs; WCBS (880) 
0117hrs; WINZ (940) 0150hrs; WINS (1010) 0152 
hrs; CBA (1070) 0201 hrs; WW VA (1170) 0159 hrs; 
WHAM (1180) 0150hrs; WOWO (1190) 0148hrs; 
WCAU (1210) 0200hrs; WGAR (1220) 0201 hrs and 
WNEW (I 130) at 0030hrs. These loggings were 
made during the period October 1st to January 
4th, using an HRO receiver and either a 380ft V 
antenna at 50ft or an indoor loop. Thanks for the 
log Robert, many DXers would like to have your 
380 -footer. During the peak on 4th -5th January the 
writer logged WJR (760) Detroit. The Great Voice 
of the Great Lakes; KMOX (1120) St Louis; WOAI 
(1200) in San Antonio, Texas, using a CR100 
receiver and an indoor loop antenna. 

CHARLES MOLLOY 
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HOME WORKSHOP 
PRACTICEBY P. HAMLEY PART 2 

IN the preceding article newcomers to the hobby 
were given details of a basic tool kit and some 
suggestions were made about possible sources of 

supply of components and materials with which to 
build equipment. It was suggested that dismantling 
old equipment could be a rewarding pastime, and in 
this article details of some special techniques which 
have proved in practice to be useful for dismant- 
ling and rebuilding equipment will be given. 

Let us assume that an old chassis, practically 
complete, has been obtained, and is to be stripped 
for parts. Arrange your chassis on the workbench 
so that plenty of light falls on it, leaving as much 
clear space around it as possible. Just before attack- 
ing the old veteran, spend a few moments looking at 
the set and note the short neat wiring. Note the 
ample provision of anchorage points, the rigidity of 
the structure and the general cleanliness of the 
layout. The amateur can learn a great deal from 
good commercial design simply by looking at it. 

This preliminary inspection will reveal parts which 
obviously have no further useful life, for example 
resistors which have been overrun and overheated. 
Components which are fractured, dented, charred or 
generally tatty should be ignored, although a com- 
ponent should not be discarded simply because it is 
dirty, this is easily removed and underneath may be 
a perfectly good part. With a little practice one 
learns to recognise many defective parts by their 
appearance. 

Having decided roughly which parts are to be 
salvaged, start by cutting out all resistors with the 
side- cutting pliers. Keep the leads on all components 
as long as possible, but don't worry unduly if the 
leads are quite short as a method will be described of 
extending these. Do not attempt at this stage to sort 
resistors into values and ratings because subsequent 
testing might disclose a fairly high proportion of 
duds, and time spent sorting now would be wasted. 

Having removed all the resistors, start on the capa- 
citors. Here it is a good plan to make a distinction, 
certainly between electrolytics and other types, and 
preferably between the mica, paper and polysty- 
rene capacitors. 

During these operations remove any useful lengths 
of hook -up wire and any component which gets in 
the way. Valves and their bases should be removed 
carefully before turning the chassis on its back, and 
in the case of miniature bases it may be necessary 
to drill out the rivets which attach the base to the 
chassis. Small transformers, i.f. cans and coils of 
all descriptions should be carefully taken out, because 
even if the coils as wound are of no use, the coil 
formers almost certainly will be. 

Diodes, rectifiers, plugs and sockets, fuses and 
fuse- holders, potentiometers, knobs and switches 
follow. Special care should be taken in removing 
grommets which are usually in short supply in the 
average workshop. Small nuts, bolts and washers, 
self- tapping screws and speednuts cost over a penny 
each to buy new and the tedium of removing these 
from the chassis is made more bearable when one 
reflects that, at a removal rate of one every five 
seconds, one is earning about three pounds an hour! 
Finally, the aluminium chassis is itself dismantled, 
and panels, brackets, stays and clips recovered. 

During the cutting operations, it may be found 
that the jaws of the side -cutting pliers are fre- 
quently too wide to enter the space available for 
cutting. The writer overcame this problem by pur- 
chasing a very cheap pair of long -nosed pliers from 
a chain store and grinding a cutting -edge at the very 
tip of each jaw so that when the pliers were closed 
the ends of the jaws became, in effect, a tiny pair of 
shears which would work in the smallest space. Used 
sensibly on small gauges of wire only, the long -nosed 
cutters provide a very convenient means of reaching 
otherwise inaccessible bits and pieces. 

Cutting is not, of course, the only way to recover 
the components. Sometimes the joints can be unsol- 
dered, but owing to the professional practice of 
turning and clenching all leads firmly before solder- 
ing the method is not recommended. Printed circuit 
parts are somewhat easier to remove by unsoldering 
if they have been dip -soldered on assembly. 

THE TESTMETER 
Having fully dismantled the set, the various com- 

ponents now have to be tested. This brings us to the 
question of a workshop test meter; this was not 
included in the Basic Tools list for the simple 
reason that the constructor might wish to build his 
own multimeter. Many designs are available, inclu- 
ding several excellent ones published in this journal. 
Most public libraries will have radio books contain- 
ing good, simple designs for test meters. The author 
has built several of these to published designs, all of 
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which worked satisfactorily, but a proprietary test 
meter will almost always be better than a home- 
made one. 

The "heart" of a test meter is the meter move- 
ment, and the quality of this movement will 
determine the accuracy. Moving coil meters are 
available, ex- equipment, having full -scale deflec- 
tion of 5001LA, which is quite sensitive, but these 
meters have no damping at all, and as often as not, 
do not have jewelled bearings. Furthermore, each 
meter has to be calibrated to suit the various cir- 
cuits in which it will work, and this procedure 
alone calls for a sophisticated test set -up. In addi- 
tion, the resistors used in a good test meter are very 
stable, one per cent or better and for the builder to 
buy these and other items new would largely offset 
the price advantage. 

Finally, it is not at all easy to calibrate to a.c. 
ranges of a test meter and often the capacity across 
the meter rectifiers will lead to wildly inaccurate 
readings. All things considered, a good multimeter 
will prove to be a lifetime's investment. 

Returning to our dismantling exercise, the test 
meter is set to the ohms range and one by one the 
resistors are checked, firstly for continuity, and 
secondly for actual value compared to the colour - 
coding. Resistors which are somewhat off tolerance 
are often perfectly useful if they are not to be used 
in a circuit where their deficiency would affect the 
operation of the circuit. Resistors which are widely 
off tolerance should be discarded, because the 
chances are they would be noisy, and might lead 
to irritating failures. 

Capacitors are checked to ensure no d.c. path, 
and coils are tested for continuity and insulation 
from adjacent coils. Electrolytic capacitors cannot 
be fully tested by static methods, but if their resis- 
tance builds up smoothly to a few hundred kf2 
they are probably worth a gamble. Rectifiers can be 
checked for a reasonable ratio between the go and 
no -go sides, bearing in mind that in a test meter 
the positive lead is the source of electrons in the 
external circuit. 

Valve filaments can be tested for continuity using 
the ohms range of the test meter after referring to 
a valve data book for pin connections. Care must 
be taken not to exceed the voltage rating of 
the valve filament with the meter's own voltage. 
The only other static test which can be applied to 
a valve is to ensure that no undesirable d.c. path 
exists between the various electrodes. 

Fuses, switches, lamps, etc. are tested similarly for 
correct operation, and potentiometers, particularly 
those of the carbon track type, can be checked for 
smooth increments. 

Eventually it will be found that an hour or so 
spent snipping, cleaning and testing will be rewar- 
ded with several nice piles of usable components. 
and the remaining scrap is consigned to the scrap 
bin. The problem of short flying leads remains, how- 
ever. This is best tackled by preparing a few short 
lengths of wire, each having one end hooked like a 
crochet needle. The leads on the component are 
then similarly hooked, and the extension wire hooks 
are engaged and clenched firmly with pliers. The 
union is then soldered, using a heat shunt near the 
body of the component, a hot, clean iron should be 
used to get the job done quickly. The writer must 
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have reclaimed thousands of parts in this way over 
the years, with only a tiny proportion of failures. 

MAKING YOUR OWN TOOLS 
Earlier it was mentioned that certain tools and 

accessories could be made at home. Foremost 
amongst these are the punches of various types. On 
sale in engineers tool shops, and in certain hard- 
ware shops is a type of steel called Silver Steel, 
known by this name because of its chromium con- 
tent. The steel is sold in thirteen inch lengths in 
round flat section, and in its normal state is tough, 
but readily worked by all the usual methods of filing, 
grinding, turning etc. However, when the steel is 
heated to a dull cherry red colour, and plunged in 
water it becomes very hard indeed, and can be 
used to cut any softer material. Thus it will be 
evident that if a length of Silver Steel is first 
formed into the shape of a chisel and then hardened, 
one has a useful addition to the tool kit. 

However, in the fully hard condition, the Silver 
Steel is far too brittle for most uses and conse- 
quently they are always tempered or "let back" 
before use. The tool is heated, this time away from 
the cutting edge until a narrow band of colours 
begins to run away from the area of heating. The 
colours will be seen to be a pale yellow, dark 
yellow, light blue, dark blue, cherry red, and bright 
red. Now the object in tempering is to run the pale 
yellow just down to the cutting edge, and then 
immediately dip into clean cold water. The tool is 
then ready for use, although a little grinding or 
honing of the cutting edge will probably improve 
the performance of the tool and extend its life 
between regrinds. 

It should be noted that hardened Silver Steel can 
be softened by once again heating to a cherry red, 
and allowing it to cool slowly in air. Because of this, 
care must be taken when tempering not to overheat 
the tip of the tool, nor to delay the dipping unduly. 
The heat treatment of Silver Steel becomes child's - 
play with a little practice. 

The question of heating the Silver Steel to the 
correct colour is another matter. Those who cook by 
gas will have no difficulty, using a good fierce flame 
on the cooker, an open coal fire will also do the 
trick. Those, who, like the author, live in a central - 
heated, electric cooker type house will probably have 
to invest in a blowlamp of some description. The 
author uses a small paraffin blowlamp, which has so 
many other uses around the house that it is not really 
an integral part of the electronics tool kit. The 
small Butane lamps on sale will produce adequate 
heat to treat all but the largest steel sections. 

Now we have a means of making not only stan- 
dard tools such as centre punches, chisels, piercing 
punches, screwdrivers, gouges, scrapers and the like, 
but also useful specials such as extension Allen keys. 
socket drives, trepanning tools, boring bars and 
literally hundreds of others. 

Another aid to good construction practice in the 
workshop is a pair of extension jaws for the vice. 
These are made from a length of angle -iron obtain- 
able from steel stockholders. Each jaw should be 
about 8in. in length, and all sides and ends are 
filed flat and square, and a small radius filed on the 
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P.W. DOUBLE 12 
As described in this month's Practical Wireless 

Top line integrated hi -fi stereo 
amplifier featuring 

PEAK SOUND 
"CI R -KIT" 

Fine 
design 
Superb 
performance! 
A SIMPLIFIED LNIT 

CONSTRUCTION 
A INGENIOUS TEAK 

CABINET DESIGN 
A PROFESSIONAL IN EVERY 

AND MONEY SAVING TOOT 

Peak Sound are indeed proud to be associated with this superb 
P.W. design and that so much of it is made possible because of 
Peak Sound products and design techniques. Basically, the 
"P.W Double 12" demonstrates the value of using "Cir-Kit" in 
modern circuit board units either for single or prototype examples, 
but in this instance, Peak Sound have contributed much more 
to the success of this project. This includes the remarkable 
power amplifiers, the power pack and the ingeniously styled 
cabinet which almost assembles itself, it is so simple to build. 
Read about the "P.W Double 12" in this issue right now. Then 
when you build this exciting new design be sure you do it with 
authentic, exact -to- specification Peak Sound kits as described. 

WAY 

This is your "P. W.Double 
12" shopping list 

As you follow through stage by stage with P.W. 
these are the Peak Sound kits you will require. 
They are exact to specification. Transistors 
included. 
2 Spools of"Cir- Kit "at2 / -each 4 0 
2 Pre -amp and tone control kits 4 15 0 
4 31in it 2in "Cir -Kit" matrix 

boards 7 0 
2 PA.12 -15 Power Amplifier 

Kits 7 19 0 
2 Heat Sink assemblies 12 0 
1 PS.45K 45 volt power supply 

kit 4 10 0 
1 Pack -flat afrormosia teak 

finished Cabinet kit 2 12 6 

5 Controls as specified 2 0 0 

TOTAL COST £22 19 6 

Metal work (make or buy), knobs, plugs and 
sockets, fuses etc. allow £3.0.0. 

Go to your Dealer NOW 
for your authentic Peak Sound Kits. In case of 
difficulty, please send direct, giving the name 
and address of your usual supplier where possible 
and add 11 /- postage for complete assembly, or 
5/6 if without power pack. 

TRADE ENQUIRIES INVITED 

A Abridged specification 

Formation -Two pre -amp panels, two tone control 
panels, two power amplifier modules, power supply 
unit on chassis, housed within teak finished cabinet. 

Controls -Bass and treble cut and lift based on 
Baxandall circuitry/Volume /Balance/ Rotary selector. 

Input Sensitivity- Magnetic P.U. (per channel) 
2.5mV into 68k(1. Ceramic P.U. -25mV into 27K. 
equalised tor flat response. Radio /Aux. 60mV. 

HIGH OVERLOAD FACTOR ON ALL INPUTS. 
Frequency Response -20Hz to 30KHz f 1dB overall, 

"Cir -Kit" is at the 
heart of building 
this fine design. 
Made from almost 
100% pure copper 
with unique adhes- 
ive backing, it is the 
superb circuit buil- 
der for all require- 
ments. In 5' spools. 

"wide, 2/- each. 

"C!R -K!T" makes it possible! 

Output -12 watts per channel into 15(1 (8(1 speakers 
may be used). 
Negative FeedbackdB over each section. 
Power required -45V D.C. (supplied by built -in 
power unit). 
Cabinet- Afrormosia teak finish, pack -fiat, easy to 
build kit. Size a} x 5 1in. high x g}in. deep. 
Transistors -Ultra low noise In pre -amp and tone 
control stages. 
PERFORMANCE CHARACTERISTICS, PARTS RE- 
QUIRED, ETC., SEE OTHER PAGES IN THIS ISSUE 

THESE PEAK SOUND PRODUCTS WILL 
PA.12 -15 
POWER 
AMPLIFIER 
As specified for "P.W. 
Double 12" and avail- 
able ready built com- 
plete with heat sink for 

mounting directly Into position as described, but can 
also be used in other applications. Also available as 
a kit less heat sink and board. Built £5.19,6 

Kit (less heat sink, board and "Cir -Kit ") 79/6 
Heat sink and baseboard assembly 10/- 

Please add 2/8 p/p either model If ordered direct, 
or 5/- for two. 

ES. 10 -15 
BAXANDALL 
SPEAKER 

This easy to build loud- 

speaker provides genuine hi -fi 

standards by the use of unique equalising principles. 
Frequency response 80- 14,000Hz (100 -10kHz + 3dB). 

Easy -to -build kit including 
£9.17.6 18 x 12 x 101n cabinet. 

(Carr. 11/e). Leaflet available. + £1.2.1 P /Tax 

HELP 

PEAK SOUND (HARROW) LTD., 32 ST JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY, Phone EGHAM 5316 
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In next month's PRACTICAL WIRELESS 

HOW TO SOLVE 
YOUR TRANSISTOR 
PROBLEMS 
Every constructor should have a means of checking 
transistors and oth,r semiconductors if he is to obtain 
the best from his equipment. This compact unit to be 
described next month determines the important 
parameters and will be invaluable in deciding whether 
cheap unmarked devices can be used in particular 
projects. 

THE PW'DOUBLE- 
12' HI -FI STEREO 
AMPLIFIER 
Continuing constructional details are given for building 
this true high fidelity project suitable for a variety of 
inputs. Next month's PRACTICAL WIRELESS deals 
with the completion of the preamplifier and the 
metalwork for the complete unit. 

PULSE CIRCUITS 
IN OPERATION 
Transistors are ideal switches, thus lending themselves 
for usein multivibrators and digital circuitry. Bistable, 
monostable and astable multivibrators are described 
in detail in four articles starting next month which will 
enable those who treat these devices as black boxes 
to adapt them for different circuit conditions. 

A COMBINED 
LOUDSPEAKER AND 
S -METER 
Many communications receivers are without a 

loudspeaker and a signal strength meter. These can 
easily be put into one cabinet and connected to the 
receiver. The Author has done this and explains his 
method in next month's issue 

May issue 
3/- on sale 
Tuesday April 8 

ORDER YOUR 
COPY NOW! 

www.americanradiohistory.com

www.americanradiohistory.com


A. S. CARPENTER G3TYJ 

Testing 
The Superverter may be tested initially in conjunc- 

tion with the station receiver switched to the medium 
waveband and tuned to a quiet spot at the high 
frequency end of its scale. When a grid -dip oscillator 
is available it is a simple matter to get Tl, T2 and 
T3 roughly pre -tuned before switch -on; in other 
cases a signal generator may be used but when no 
signal frequency setting equipment is available a more 
tedious "test and try" procedure must be adopted and 
patience will be required! 

Socket SK2 may be connected initially to the 
receiver aerial socket via screened lead and an aerial 
applied to socket SKI. With a 9V battery connected 
across C3- observing polarity -some noise or signals 
should be heard as VC1 is manipulated with VR1 at 
maximum. Immediately any signal is heard -and a 
weak one is preferred -the tuning should be left and 
the cores of IFT1 carefully adjusted for maximum 
received signal strength, attenuating as required by 

Mains receiver 

(a) 

Si. 2 -pole, 3 -way, rotary switch. 
1 Off - aerial grounded. 
2 Superverter 'Out' but aerial through to main receiver. 
3 Main receiver fed by superverter'On1 

1 2 3 

S1A 

A (b) 

12V battery 

S1 = 2 -pole, 3 -way, rotary switch 
1 Off - aerial grounded 
2 Superverter Out car radio On and aerial connected. 
3 Car radio plus superverter'On' with aerial to superverter 

Fig. 8' Some suggested switch forms. 

CONTINUED 
FROM MARCH 
ISSUE 

means of VR1. When both cores have been peaked 
-and they do so quite sharply -they should be left; 
the receiver tuning should also be left untouched. 

It is thereafter a matter of manipulating the cores 
of T3, T2 and T1 to locate the band centre and 
when this has been found it should be possible to 
tune over the whole range of 1800- 2000kc /s by using 
VC1 and peaking as required with the panel control 
provided. The vanes of VC1 should be almost fully 
disengaged at the high frequency end of the band 
but if they are not a slight adjustment to the core 
of T3 should do the trick. If it is found that the 
tuning range of VC1 is excessive C11 should be 
reduced in value; similarly a restricted tuning range 
can be increased by making C11 larger in value. In 
either case the core of T3 will need slight readjust- 
ment. 

When the Superverter is to be used solely for "Top 
Band " /M phone working, full band coverage due to 
VCI is unimportant for few such QSOs take place 
near the band edges. If no signals can be received 
TR2 may not be oscillating -although this is 
unlikely to be the case if the components used in 
this section are above suspicion and wiring is cor- 
rect; alignment may be a long way out. Fixed tuning 
capacitors Cl and C6 may need to be modified 
slightly but if their values have to be reduced to get 
on the band either too much core is "in" the coil 
or insufficient turns have been removed. 

Switchery 
The wiring of the selector switch and SK 1 and 

SK2 must be left to individual requirements but some 
suggestions are given in Fig. 8, S1 being the appro- 
priate switch. 

At . Fig. 8a the Superverter is associated with a 
mains receiver itself not capable of tuning "Top 
Band" and in this case a small dry battery can be 
located on the chassis for powering purposes. 

In Fig. 8b the Superverter is associated with a 12V 
car radio both items being powered by the car bat- 
tery via a fuse. In cars of recent manufacture a 
single wire supply line is possible the "return" being 
made through the car frame. A positive earth is sup- 
posed. Aerial switching is also shown in Fig. 8., 

In Fig. 9 a more elaborate switching system is 
adopted for a full mobile "Transmit /Receive" func- 
tion permitting single switch control. The transmitter 
depicted is the popular "Ten- Five" which was des- 
cribed in the January, 1967 issue of PRACTICAL WIRE 
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LESS. This transmitter has attracted many praise- 
worthy reports and has proved an excellent little rig 
within the range of its capabilities. All legends in 
Fig. 9 are thus identified with the "Ten- Five" 
Transmitter. 

Ganged switches SA, SB, SC and SD (a four -pole, 
four -way banked rotary component) permit of the 
following conditions; switch positions are: 

I All units "dead "' and the aerial disconnected. 
2 Car radio "On" alone via fuse F2. Aerial con- 

nected to receiver. 
3 Car radio "On" plus Superverter "On". Aerial 

through to the Superverter. Protection by fuse 
F2. 

4 Car radio "On", Superverter "On" via fuse F2 
and transmitter switch Sid. Transmitter heaters 
"On" and aerial through to Superverter via 
transmitter switch Sla. Looking now at trans- 
mitter panel function switch Sid it is seen that 
when "Transmit" is selected both the Superverter 
and the car radio receiver "die" instantly for 
lack of power which is automatically transferred 
by this switch to the relay coil at "X ". The relay 
operates and 12V d.c. passes via fuse FI to a 
d.c. -d.c. transistorised inverter which starts up 
instantly to provide 300V d.c. for the transmitter. 
Simultaneously, since transmitter function 
switches S 1 a and Sid are ganged together the 
aerial is applied to the transmitter tank circuit.* 
Use of a car with positive "earth" is assumed. 
The functions in this connection can be readily 
understood if the plan of Fig. 9 is compared 
with the original "Ten- Five" Transmitter design, 
the only additional item required being a small 
transmitter panel -controlled switch connected 
between tag "T" of Sid and pin 7 of SK4; this 
switch will provide h.t. for "Netting" purposes. 

Tuning other bands 
Although it may be possible to make the Super - 

verter tune bands other than "160" this has not been 

Using the "Ten- Five" plus car radio /Superverter current demands from 
the car battery are: "Transmit ", 3.8A; "Net ", 2A; "Receive ", 0.9A (radio 
only); I.5A (Radio plus heaters of transmitter). 

Out 
Superverter 12V battery 

-12v 

2 

SB 

12V 

SC 

4 1,, o ó -4 ,,,I,.,,Relay 
X=pin 6,SK 

F1 
Ten-Five TX 10A 

.-12V Inverter12V supply 
TIF SK2 DC-DC. PSU v 

Signal lines 

Voltage lines 

Car frame 
/, or chassis 

Note: A panel-fitted on /off switch is also required between 
tagT'S1d and pin7,SK4 to produce HT for Netting' when 

necessary. 

Heaters Pin 7, -12V 
SK4 

T.....Transmit 
R.....Receive 
N.... Net 

Legends refer mainly to 
the.Ten-Fivé TX. 

Fig. 9: A complete "Mobile" Transmit /Receive (single switch 
function) Switching system. The transmitter is the 'Ten- Five ". 

attempted, the aim being to produce a first -class item 
of equipment for /M working. Some suggestions 
regarding other bands are included, however, but 
results obtained are quite problematical. 

To tune a different band both r.f. and interstage 
circuits plus the oscillator section must be adjusted 
and different coils will be needed. The intermediate 
frequency -and hence IFTI-remain untouched. 
Coils for use in the Superverter each require three 
windings and some suggestions regarding approxi- 
mate component values required for some amateur 
bands and utilising ready -made coils by Denco are 
given in Table I. It must be again emphasised that 
values are only calculated and no practical tests what- 
ever have been made. 

Table 1. Calculated values are for 1.6Mcls output -excluding "stray" circuit capacitances. 

Band 
centre 
(Mc /s) 

T1 T2 T3 

L 

/11-1 

Range 
No. 

pF 
value 

L 

1 H 
Range 

No. 
pF 

value 
Osc 
F'cy 

L 

µH 
Range 

No. 
pF 

value 
C 

pin 

3.65 (80) 27.2 3B 70 27.2 3Y 70 5.25 
66 2W 15 2 

13.6 3W 70 3 

7.05 (40) 2.9 4B 175 2.9 4Y 175 8.65 13.6 3W 27 3 

14.15 (20) 2.9 4B 39 2.9 4Y 39 1575 2.22 4W 47 4 

21.25 (15) 2.9 4B 20 2.9 4Y 20 22.85 2.22 4W 23 4 

29.0 (10) 0.65 5B 47 0.65 5Y 47 30.6 2.35 5W 47 6 

Blue =Blue coi . Y =Yellow coil. W =White coil. C pin-Osc. coil chassis pin. 
[All coils are miniature transistor types by Denco]. 
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BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government 38 CHALCOT ROAD, LONDON, N.W.1 Telephone Primrose 9090 

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

0A2 6/9 
OB2 6/- 
024 4/8 
lA3 4/6 
1A6 6/- 
1A7GT 71- 
1C7 5/6 
1C2 7/9 
1C3 7/- 
105 4/9 
1D6 6/9 
1D6 9/6 
1FD1 61- 
1FD9 8/9 
108 6/- 
1116GT 7/- 
114 2/6 
1LD5 5/- 
LL/15 Si- 
1N6OT 7/9 
1P1 7/- 
IP10 4/9 
WI 5/6 
1R5 5/6 
184 4/9 
186 8/9 
1T4 2/9 
1U4 5/9 
iU5 6/9 
2A7 12/6 
2DLiC 7/- 
2D21 5/6 
2X2 4/9 
3A4 3/6 
3A5 10/- 
3B7 61- 
3D6 3/S 
3Q4 6/6 
3Q5GT 6I- 
384 4/9 
3V4 5/6 
4D1 8/9 
5R4GY 8/9 
5U40 4/9 
5V40 7/6 
6Y3OT 5/6 
623 8/- 
,24G 6/9 
8130L218/6 
8A8G 5/6 
OAC7 3/- 
6.105 8/6 
81,25 9/6 
BAK6 4/6 
BAKB 0/- 
OAKS 6/- 
6AL6 2/8 
OAM4 16/6 
8AM5 2/6 
(IAMB 8/8 
BAQS 4/9 
OARO 20/- 
OATO 4/- 
BAUB 5/- 
6AV8 5/6 
8B80 2/6 
BBAB 4/- 
8BE8 4/8 
88080 20/5 
613H6 7/8 
8B.76 6/9 
OBQ6 4/6 
BBQ7A '7/- 
8BR7 8/6 
BBRB 8/- 
6B87 18/8 
6BW6 12/8 
OBW7 11/- 
BBXB 4/6 
OB26 6/- 
8C4 2/9 
OCbOT 6/- 
6C6 8/9 
609 11/- 
OCDOO 19/6 
6CD7 9/8 
OCHB 6/- 
OCL8 6/6 
OCW4 12/- 

6D3 7/6 
8D6 8/- 
6E5 7/6 
6F1 8/9 
8F60 4/- 
6F6M 12/6 
6E12 8/3 
6F13 8/6 
6F14 15/- 
6F15 9/6 
6F17 12/6 
6F18 7/8 
6F23 12/3 
6F24 11/9 
6F25 11/9 
6F28 10/6 
6F32 8/- 
6080 2/6 
6118oT 1/9 
675G 8/9 
8.715OT 4/6 
616 8/- 
6770 4/9 
6770T 8/8 
6K6OT 9/- 
0K70 2/- 
6K7GT 4/6 
6K8O 8/- 
6K8OT 7/- 
6L1 19/6 
8L60T 7/9 
6L7 12/6 
6118 6l- 
6L19 19/- 
6LD20 6/8 
6N70T 6/6 
81'1 12/- 
8P26 121- 
81.28 121- 
61.28 261- 
6Q70 8/- 
8Q7OT 8/6 
8R7G 7,- 
68A7OT 7/- 
681.7 7/- 
OBC7GT 6/6 
891G7 8/- 
68H7 8/- 
6877 6/8 
6SK7GT 4/6 
88L7GT 4/9 
88N7GT 4/8 
68Q7OT 6/- 
8887 8/- 
6U4GT 12/- 
6U6O 6/- 
81770 7/- 
BVBG 8/6 
BVBOT 6/- 
0X4 8/6 
8X5GT 5/- 
BYOO 8/- 
BY70 12/6 
7A7 12/6 
7AN7 6/- 
722 10/9 
7B7 7/- 
7C8 6/- 
7D6 15/- 
7017 5/6 
7R7 12/- 
787 20/- 
7V7 5/- 
7Y4 6/6 
724 4/6 
9BWO 7/- 
9D7 9/- 
IOCl 12/6 
10C2 10/- 
10D1 8/- 
lOD2 14/7 
10F1 16/- 
lOF9 9/- 
109'18 7/6 
10LD3 7/6 
IOLD1110/- 
10P13 12/- 
10P14 12/6 
12A6 8/0 

12AC8 7/- 
12AD8 6/- 
12AE8 7/6 
12AT8 4/6 
12AT7 3/9 
12AU6 4/9 
12AU7 4/6 
12AV6 6/8 
12AV7 8/- 
12AX7 4/6 
12AY7 9/9 
12BA6 6/- 
12B138 6/9 
12B117 6/- 
12E1 17/- 
12.750T 2/6 
12770T 6/6 
12K5 10/- 
12K7oT 5/9 
12K8GT 7/6 
12Q7GT 4/6 
128A7016/9 
128C7 4/- 
12807 8/- 
128117 8/- 
12877 4/6 
128K7 4/9 
128Q7017/6 
128R7 5/- 
12Y4 2/- 
13D1 5/- 
13D3 9/- 
14117 9/6 
1487 15/- 
18 12/6 
19 10/6 
19AQ6 4/9 
19H1 401- 
20D1 18/- 
20D4 80/6 
20F2 14/- 
20L1 18/- 
20P1 17/6 
20PS 18/- 
20P4 18/8 
20P5 161- 
251.60 716 
251.80 5/6 
25Y5 6/- 
26Y50 8/6 
25240 6/- 
2625 71- 
25Z60 8/8 
30C1 8/8 
30C15 18/8 
30C17 12/8 
30C18 8/9 
30F6 11/9 
S0F11 16/- 
30F112 16/- 
30FL13 8/- 
80FL1412/8 
3011 6/- 
30L15 18/9 
30L17 18/- 
30P4 12/- 
SOP4MR 

17/6 
30P12 18/- 
30P19 12/- 
30PL1 15/- 
80PL1316/- 
SOPL1415/- 
3OPL1516/- 
35A5 16/- 
35D5 11/9 
36L6GT 6/9 
35W4 4/6 
35Z3 10/- 
3524GT 4/9 
35Z56T 6/- 
42 5/- 
43 10/- 
60B5 6/8 
504:5 8/8 
50CD8O41/- 
501.60T 6/- 
62KU 14/6 
53K 14/6 

72 6/6 
77 6/6 
78 4/9 
85A2 8/6 
90AG 67/6 
90AV 87/6 
90CG 34/- 
90CV 83/6 
9001 16/- 
I50B2 14/6 
150C2 5/9 
161 15/- 
185131' 85/- 
301 20/- 
302 16/6 
303 16/- 
305 16/6 
308 18/- 
807 11/9 
958 2/- 
1821 10/6 
5763 10/- 
6060 5/6 
7193 1p/6 
7475 41- 
A1834 20/- 
AC2PEN 

19/6 
AC2PEN/ 

DD 19/6 
AC6PEN4/9 
AC/PEN(5) 

19/6 
ACIPEN(7) 

19/6 
ACITH110/- 
AC/TP 19/6 
AC/VP118/- 
AC/VP210/6 
ATP4 2/8 
AZl 8/- 
AZ31 8/9 
AZ41 7/6 
B36 4/6 
B319 6/- 
BL83 10/- 
CK608 6/6 
CIA 19/6 
CL33 18/6 
CVO 10/6 
CV83 10/6 
4N271 12/6 
4,N428 19/- 
CY1 16/4 
CY1C 10/6 
CY31 7/6 
DI 1/3 
D41 10/6 
D8S 5/- 
D77 2/8 
DAC82 7/- 
DAF91 8/9 
DAF96 6/- 
DCC90 10/- 
DD4 10/6 
DD41 12/6 
DDT4 8/8 
DF33 7/9 
DF72 30/- 
DF91 2/9 
DF96 6/- 
DF97 10/- 
DH30 15/6 
DH63 6/- 
DH78 4/8 
DH77 4/- 
DH81 10/- 
DH101 25/- 
DH107 

16/11 
DK32 7/- 
DK40 10/- 
DK91 5/6 
DK92 7/9 
DK96 7/- 
DL'38 6/- 
D135 4/9 
DL72 15/- 
DL75 80/- 

DL92 4/9 
DL94 5/6 
DL96 7/- 
DL810 9/6 
DM70 6/- 
DM71 7/8 
DW4/350 

8/6 
DW4/500 

8/6 
DY86 5/9 
DY87 5/9 
E8OF 24/- 
283F 24/- 
288CC 12/- 
E180CC 8/- 
E180F 17/6 
EA50 1/6 
EA76 18/- 
EABC806/- 
EAC91 8/- 
EAF42 8/8 
EB34 7/6 
EB41 4/6 
EB91 2/8 
EBC41 8/6 
EBC81 5/9 
EBC90 4/- 
2E091 5/6 
EBF60 5/9 
EBF83 8/- 
EBF89 6/8 
EBL21 11/- 
RCN 4/8 
ECOS 12/6 
EC54 8/- 
EC70 4/9 
EOM 10/8 
ECM 10/8 
EC92 8/8 
ECC31 15/6 
2CC32 4/6 
ECC83 29/1 
ECC34 29/6 
ECV:35 4/9 
ECC40 9/6 
ECY781 3/9 
ECC82 4/6 
ECC83 4/6 
ECC84 5/6 
ECC85 5I- 
ECC88 7/- 
20091 8/- 
ECC189 9/6 
E4x80418/6 
ECC80727/- 
ECF80 6/6 
ECF82 8/6 
ECF86 9/- 
ECF80442/- 
ECF80512/6 
ECH21 12/8 
ECH35 5/9 
ECH42 9/6 
ECH81 5/8 
EC1183 8/- 
ECH84 7/- 
ECI.80 6/6 
ECL82 6/- 
ECL83 9/- 
ECL84 19/- 
ECL85 11/- 
ECL86 8/- 
2011800 

80/- 
EF2'2 12/6 
E1'38 8/6 
EF37A 7/- 
EF39 5/- 
EF70 8/9 
EF41 9/- 
EF42 8/6 
EF50 2/6 
EF54 10I- 
21773 6/8 
EF80 4/6 
EF83 9/6 
EF85 5/3 
EF86 6/- 

EF89 4/9 
EF91 3/8 
EF92 2/6 
EF94 5/- 
EF95 4/6 
2F97 10/- 
2F98 10/6 
EF183 5/9 
EF184 5/9 
EF804 20/5 
E1190 6/6 
EL32 8/6 
E133 12/- 
E131 9/6 
21.35 10/- 
E136 8/6 
21.37 17/3 
21.41 9/3 
2142 9/9 
21231 8/- 
2L83 6/9 
21.84 4/6 
EL85 7/6 
21.86 8/- 
2191 8/6 
2195 6/- 
EM71 14/- 
2480 5/9 
EM81 6/9 
2484 6/- 
2485 11/- 
E487 7/3 
EY51 6/9 
EY81 7/- 
EY83 8/8 
EY84 7/6 
EY86 61- 
EY87 8/- 
EY88 7/6 
EY91 8/- 
2235 5/- 
112.40 713 
EZ41 7/3 
EZ80 4/3 
EZ81 4/6 
2290 8/6 
FC4 12/6 
FW4/5006/6 
FW4/800 

10/- 
OZ30 7/- 
OZ32 9/- 
G233 12/6 
GZ34 10/- 
GZ37 14/6 
H30 6/- 
HABC808/- 
HL2 7/6 
HL13C 4/- 
HL'b3 6/- 
HL23DD6/- 
HIA1 3/9 
HL41DD 

19/6 
HL42DD8/- 
114309 27/4 
HVR2 8/9 
HV1t2A 8/9 
1W3 5/8 
IW4/350 5/6 
1W4/5006/- 
KT2 5/- 
KT8 84/8 
KT32 5/6 
KT41 19/6 
KT44 20/- 
KT01 12/- 
KTBS 4/- 
KT68 17/8 
KT74 12/6 
KT76 7/6 
KT88 29/- 
KTW81 8/8 
KTW6210/- 
KTW83 5/9 
KTZ41 8/- 
1.4309 8/9 
LP2 9/6 
I.Z319 8/8 

12329 6/6 
51H1)4 8/8 
MHIA 12/6 
MHLD6 7/6 
MU72/144/- 
MX40 12/6 
N78 38/4 
4108 26/7 
N152 7/8 
4339 25/- 
10389 7/3 
P81 8/6 
PABC80 7/8 
PC86 9/6 
PC88 9/6 
PC95 8/8 
PC97 7/9 
PC900 8/8 
PCC84 6/- 
PCC85 6/6 
PCC88 9/9 
PCC89 9/6 
PCC189 9/6 
PCF80 6/6 
PCF82 6/- 
PCF84 8/- 
PCF86 8/6 
PCF801 7/- 
PCF802 9/- 
PCF805 8/9 
PCF80811/6 
PCF80812/6 
PCL81 9/- 
PCL82 7/- 
PCL8S 9/9 
PCL84 7/6 
PCL86 8/3 
PCL86 8/8 
PCL88 16/- 
PEN45 7/- 
PEN45DD 

12/- 
PEN48 4/- 
PEN383 9/6 
PEN384 

11/6 
PEN453DD 

19/6 
PENA419/6 
PEN/DD 

4020 17/6 
PFL20012/- 
P133 19/6 
PL38 9/6 
P138 19/9 
P131 7/8 
PL81A 10/6 
PL82 616 
P1.83 6/6 
P1.84 6/8 
P130'2 12/- 
PIrr00 12/- 
P1.604 18/6 
PI609 28/9 
P1302 15/- 
P484 7/9 
PX4 14/- 
PY31 6/6 
PY32 9/6 
PY33 9/6 
PY80 6/3 
PY81 6/3 
PY82 5/- 
PY83 5/6 
PY88 6/3 
PY301 12/6 
PY800 6/6 
PY801 8/6 
PZ30 9/6 
QM 5/- 
QQV03/10 

27/6 
Q878/20 

10/6 
Q8150115 

9/6 
QV04/7 8/- 
210 15/- 
Rll 19/6 

R1'2 8/9 
216 84/11 
R17 17/6 
R18 9/6 
RI9 6/6 
RKS4 7/6 
8P4 9/- 
8P13C 12/6 
8P42 12/6 
8P61 8/8 
TDD4 8/3 
TH4B 10/- 
TH233 7/- 
TP22 6/- 
TP25 5/- 
TP2620 8/9 
TY80F 18/2 
UABC806/9 
UAF42 9/6 
UB41 6/6 
UBC41 7/6 
UBC81 71- 
UBF80 5/9 
UBF89 6/9 
UBL21 91- 
UC92 5/6 
U41C84 8/ 
UCC85 6/6 
UCF80 8/3 
UCH21 9/- 
UCH42 9/8 
UCH81 6/6 
UCL82 7/- 
UCL88 9/8 
UF41 9/6 
UF42 9/- 
UF80 6/9 
UF85 8/9 
UF88 9/- 
UF89 6/8 
UTAI 9/0 
UTAB 1218 
ULM 6/6 
UM80 5/- 
URIC 10/8 
U115 71- 
UU8 14/- 
UU12 4/6 
UY1N 9/- 
UY21 9/6 
UY41 6/9 
UY85 5/6 
U70 9/- 
U12114 7/6 
1318 15/- 
U17 5/- 
U18/20 10/- 
U19 84/6 
1122 7/9 
U25 18/- 
U28 11/9 
USl 8/- 
1.133 29/8 
U36 16/6 
US7 84/11 
U45 15/6 
U60 5/6 
U52 4/9 
U76 4/9 
U78 816 
1/107 18/8 
U191 12/6 
U251 16/- 
U281 8/- 
U282 8/- 
U301 11/- 
U829 18/- 
11408 6/6 
U404 7/6 
U801 17/6 
034020 6/9 
VP4B 10/6 
VP13C 7/- 
VP23 2/6 
VR75 24/- 
VR105 5/- 
VR150 6/- 
VT131A 7/- 
VT501 e/- 

VUlll 7/8 
VU120 18/- 
VU120A18/- 
VU133 7/- 
W42 10/6 
W61M 24/6 
W63 10/6 
W78 6/9 
W77 2/6 
W81M 6/- 
W101 28/2 
W107 7/- 
W729 10/- 
X24 16/6 
X41 10/- 
X61 6/9 
X63 6/6 
X64 12/6 
X66 61- 
X88 7/6 
X78M 7/6 
X81M 30/6 
X101 29/1 
X109 266/- 
Y83 6/- 
Y65 5/- 
203 4/9 
Z77 8/8 
2329 11/9 
Z729 8/- 

Troasistors 
and diodes 
26225 10/6 
2N404 8/- 
2N2297 4/6 
242369A 4/8 
2N3121 50/- 
21/3703 3/9 
2N3709 4/- 
243866 20/- 
AA120 e/- 
AA129 8/- 
AAZ13 3/6 
AC107 8/- 
AC113 5/- 
AC114 8/- 
AC126 2/- 
AC127 2/- 
AC128 2/- 
AC154 5/- 
AC155 6/6 
AC758 4/- 
AC157 6/- 
AC385 5/- 
AC186 5/- 
A0367 12/- 
AC168 7/6 
AC169 6/8 
AC176 11/- 
AC177 6/6 
ACY17 3/- 
ACY18 3/3 
ACY19 9/9 
ACY20 3/6 
ACY21 8/9 
ACY22 3/6 
ACY28 4/- 
AD140 7/6 
AD149 8/- 
AF114 4/- 
AF116 8/- 
AF118 8/- 
AF117 2/9 
AF119 8/- 
AF124 6/6 
AF125 8/6 
AF128 6/3 
AF127 8/6 
AF139 11/- 
AF178 10/- 
AF179 18/6 
AF180 9/6 
AF181 14/- 
ÁF212 5/- 
AB27 8/6 
A8Y28 6/6 
A8Y29 10/- 
BA115 2/8 

BA116 9/- 
BA129 8/6 
BA130 8/- 
BCY10 5/- 
BCYI2 6/- 
BCY83 5/- 
BCY34 4/6 
BCY38 6/- 
BCY39 4/6 
BCZII 3/6 
BC107 4/- 
BC108 3/6 
BC109 4/8 
BC113 5/- 
BC115 3/- 
BC116 5/- 
BC118 4/6 
BD119 9/- 
BFY60 4/- 
BFY51 4/- 
BFY52 4/6 
BF184 6/- 
BF159 61- 
BF103 4/- 
BF180 19/- 
BF181 6/- 
BF185 6/- 
BTX34/400 

40/- 
BY100 3/6 
BY101 1116 
BY105 10/6 
BYI14 6/6 
BY128 6/6 
BY234 4/- 
RY236 4/- 
BY288 4/- 
BYY23 80/- 
BYZ10 6/- 
BYZ11 5/- 
BYZ12 5/- 
BYZ13 5/- 
BYZ15 35/- 
CG12E 4/- 
C68411 4/- 
GD3 6/6 
0D4 6/6 
GDS 6/6 
ore 5/6 
GM 4/- 
OD9 4/- 
OD10 4/- 
OD11 4/- 
GD12 4/- 
OD34 10/- 
ODIb By 
emu 4/- 
GET102 4/- 
oET103 4/- 
02T10518/- 
OET113 4/- 
GET11517/- 
GET11O 6/6 
GET118 4/- 
41ET119 4/- 
OETO7S 7/6 
OET68î 8/6 
GET87210/- 
GET873 31- 
oET88210/- 
GET887 4/6 
OET889 4/6 
oET890 4/6 
GSTR98 4/6 
GET897 4/6 
GET898 4/6 
GEX13 3/6 
GEXSS 4/6 
O.X3810/- 
GEX45 7/- 
GEX6816/- 
GT3 5/- 
MI 2/10 
43 2/10 
045 6/6 
0A9 2/6 
0A47 2/- 
01.70 8/- 

0A73 3/- 
0A79 1/9 
0A81 1/9 
0A85 1/6 
0A86 4/- 
0A90 2/6 
0A91 1/9 
0A182 2/- 
0A200 1/- 
OA302 2/- 
0A210 9/6 
0A211 18/6 
OAZ20012/- 
OAZ20110/6 
OAZ202 9/- 
oAZ203 9/6 
0AZ204 9/- 
OAZ205 9/- 
OAZ206 9/- 
0AZ20710/6 
OAZ210 7/- 
0A2213 71- 
OAZ224 

18/6 
0C19 25/- 
0022 5/- 
0C23 5/- 
04,724 5/- 
0025 5/- 
0020 6I- 
OM 5/- 
0029 23/6 
°C30 5/- 
0C33 51- 
OCSO 7/6 
OC38 11/6 
0C41 30/- 
0C42 6/9 
oC43 28/6 
OC44 21- 
OC44PM 8/8 
0C45 1/9 
0C46M 8/- 
OCtB 81- 
OM 22/6 
0070 2/8 
0071 2/- 
0072 2/- 
0073 18/- 
0074 2/6 
OC75 2/- 
0076 2/6 
OC77 2/8 
OCf8 8/- 
0078D 3/- 
OC79 9/- 
0081 2/- 
OCB1D 8/- 
pC81M 5/- 
OC82 2/8 
04782D 2/3 
0083 2/- 
OC84 81- 
0C123 4/8 
oC139 12/- 
00140 19/- 
00109 816 
0C170 2/6 
0C171 3/4 
0C172 4/- 
OC200 4/4 
pC201 518 
047202 418 
00203 4/8 
00904 5/6 
047206 7/6 
OC20e 10/- 
00812 8/- 
OCP71 27/8 
ORP12 15/- 
8X1/6 8/6 
VI0116A 

12/- 
MAT100 7/9 
MAT101 8/8 
MAT120 7/9 
MATI21 8/6 
ZE12V7 1/9 

MATCHED TRANSISTOR SETS 1-01'44 : u n 1 2 0 45 8/8; 1 -OC8 D and 2- 00817/6; 1 -0082D and 2-00828/6; Set of three -0083 (GET118/ 119) 8/6; LP15 package (AC113. AC154, 
u'I57.AAI2O, 10/8: Pn.b.ge 6d. per sri. S.T.C. I watt Zener diodes. 2.4v: 2.7v: 3.0v: 3.6v: 4.3v: 13v: I6v: 18v: 30v. All 8/68. each. 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF ABOVE GOODS LOOSE OR BOXED, BUT MUST BE NEW 
ELECTROLYTICS. Can typas: 8x 8m1d /500v 7/6; 8x 16mtd /500v 7 /9; 1Omfd /500v 0 /.; 16x 16m5d1500v 319; 16X 32m1d /450v 9/9; 32mid /500v 3I -; 32x 32mfd /450v 4/9; 50x 50mfd/ 
350v 516; 60x 250mfd/275v 9/9; 50x 50mfd/275v 8ß; 60X 250x 10mfd1275v 14/3; 64x 100mfd /450v 21/ -; 64x 120m1d /350v Si; 100X 200mfd /275v 6 / -; 100x 200mfd /350v 10/6; 
100x 200x 60mfd /300v 1016; 100x 300x 100x 16mfd/275v 24/9; 100x 400mfd/275v 12/9; 100x 400x 16m1d1275v 23/3; 100mfd/100v 5/6; 200mfd/350v 12/3; 200X 200X 100mfd /350v 
27/9; 1000mfd /50v 9 /9; 2000mfd /50v 13/3; 5000mfd /25v 15/ -; 5000mfd /50v 27/9; 8m1d /600v 11/3; í6x 16x 18mfd1275v 7/ -; 50x 50x 50mfd/350v 12/3; 16mfd1800v 15 /9; 10000mfd/30v 7Oß. 
Tubular typas: l mfd /25v 2 / -; l mfd/500v 2/3; 2mfd /150v 2 / -; 2mfd/500v 2/9; 4mld/150v 2/ -; 4mfd/500v 3/ -; 5mfd /50v 2 / -; 8mid /150v 2/3; 8mfd /450v 1/9; Smtd /5001í 3 /6; 8x Smfd /450v 2/9; 
8x 1S0d /450v 3 / -; 10mfd /50v 2/3; 18mtd /450v 2/6; 18mfd /500v 4/6; 16x lOmfd /450v 3/8; 18x 32mid/350v 310; 25mfd/25v 116; 25mtd /50v 2/6; 32mfd1350v 3/ -; 32m1d1450v 3 /0; 32x 32mfd/ 
350v 4/9; 50mfd112v 1 /C; 50mfd /25v 1/6; 50mid /50v 1/9; 50mfd /350v 6/.; 64mfd /450v 9/8; 100mfd/12v 1/6; 100mfd /25v 1/6 ; 100mfd /50v 2/3; 100mfd1450v 10/9. 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 
Terms of business -1:ash with order only. Post /Packing lid. per item. Orders over 1:5 post tree. No C.O.D. All orders cleared day of receipt. Any parcel itsured against damage in transit. for 
6d. extra per order. Hours of business. Mon. -Fri. 9.00 to 6.30 p.m. eats. 9.00 to 1 p.m. Complete list of modern and obsolete valves, resistors. condensers, transformers, potentiometers, 
microphones. etc. with terms of Mosinee 10d. Please enquire for any item not listed with B.A.E. Please note that no enquiries can be answered =less a S.A.E. is enclosed for reply. 
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Multi Purpose Neon Tut Unit. Robust, useful and 
instructive, tests insulation, capacity, continuity, 
resistor, volume controls, also acts as signal 
injector and L.T. fault tinder, kit comprises neon 
indicator. 4 -way wafer switch, ebonite tubes, 
resistors- condensers, terminals etc., with dine 
gram, only 9/6, plus 21- post and Insurance. 
Tuning Condenser, solid di- electric 0005mfd. 
variable 2/6 each, 24/- dozen. 
A.E.I. Fractional H.P. Motor. 200 /250 v. 50/60 
c.p.e. enclosed, continuous rating 1/40 h.p., ex. 
equip. Perfect order, 19/8, plus 4/6. 
Experimenting with ultra violet? Philips U.V. 
lamp, 16 /8; holder and control gear 19/6. 
O.N.C. Black Light Tube for experiments and 
special lighting effects -40 watt 2ft. tubes only, 
14/8 each; holders and control gear, 19/5, plum 
4/6 post. 
0150k Motor. 230v. 50 c.p.s. synchronous -self 
starting, 6/6. 
Pentode Output Transformer. Standard sine, 40 -1, 
ex- equipment but OK, 4/8 each, 48/- doz. Post 
paid. 
E.H.T. Condenser. 0 -1 mfd. 5 kV, 8/6 each. 
Neon Mains Tester, 1/8 each, 12/- doz. 
Florid Lamp Control. Our dim and full switch le 
ideal for controlling photo flood lamps; It gives 
two lamps in series, two lamp. 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 4/8. 
Sub- Miniature Silicon Diodes. General purpose 
type with gold -plated leads, 1/- each or 7/6 per 
dozen. 
Message Tapes. 225ft. Tape on 3in. spools, nor- 
mally 4/6 each, we offer 4 tapes for 12/6. 
White Circular Ilex. Ideal for lighting drops, 
twin made by BICC. Usually 8d. yd., 100 yd. coil 
for 80/ -, pies 6/- postage. 
Edgewise Control. Morganite, as fitted many 
transistor radios, 2K or 0K with switch, 2/6 each 
or 24/- per dozen. 
12V Inverter. Full traumlstorised for operating a 
20 -watt fluorescent tube, size Sin, long x 11 x 1f. 
43.10.0. Post and insurance 3/ -. 
Silicon Ratifier. Equiv. BY100 750mA 400V., 
IO for 20 / -. 
Miniature Pickup for Tin. recorde made by Cuomo- 

crystal cartridge with sapphire stylus only 
3/9 or 36/- dozen. 
Headphones. Ex WD. unused and perfect, low 
resistance. Single with headband 4/6, Double with 
headband 8/6. 
Midget Neons for mains indicators, etc., 1/8 each 
or 12/- dozen. 
Compression Trimmers. Twin 100pF, 1/- each; 
9,- per dozen. 
Sin. PM Loudspeaker. 3 ohm, 12/6; 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/- 
for 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 a workshop, is just a 
refrigerator In the winter -It can't be need, 
because it never gets warm until it is time to 
finish. The answer is "RADIANT ZONE 

HEATING ". Benefit from this type of heating is 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 lege and knees warm, no 
matter how mini the 'mini". Price is 87/6, post and insurance 4/6 on one or any 
quantity. 

RADIO STETHOSCOPE 
Easiest way to fault find- traces signal from aerial to speaker 
-when signal stops you've found the fault. Use it on Radio, 
TV, amplifier, anything --complete kit comprises two special 
transistors and all parts Including probe tube and crystal 
earpiece. 29/6 -twin stcthoset instead of earpiece 11 /-extra- 
post and los., 2/9. 

-11377-)- 
VARYLITE 

Will dim Incandescent lighting up to 600 watt from full 
brilliance to out. Fitted on M.K. finish plate, same size and 
fixing as standard wall switch so may be fitted in place of 
this, or mount on surface. Price complete in heavy plastic box 
with control knob 49,19.6. 

DEAC RECHARGEABLE BATTERIES 
3.6V -500mA hr. -size 11 elf in. dia. really powerful will 
deliver 1 amp for 1 hour. Regular price 82/8 each -our 
price 16/6 each. New and guaranteed. Other voltages 
available -single cell 1.2V 8/6, 5 cell BV 29/6. 

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

Where postage is not stated then orders 
over E3 are poet free. Below £3 add 2/9. 
Semi -conductors add 1/- post. Over E1 post 
free. B.A.E. With enquiries please. 

Rotary Cam Operated Switch. 12 positions each of 
which close a separate pair of contacte except the 
last which leaves them all open. Contacts rated at 
250V 16 amps, 16/- each. 
Rotary Cam Operated Switch. 4 positions: let 
position all contacte open; 2nd contact 1 closed; 
3rd contacts 1 and 2 closed; 4th contacte 1, 2 and 
3 closed. Contact rated 250V 16 amps, 8/8 each. 
Pocket Test Meter, measures AC volts (3 rangea), 
DC Volta (3 ranges), ohms, milli amps, ideal to 
carry around. Complete with instruction and 
test prods. 89/8 plus 2/6 p. & p. 
Breast Microphone. Fine American made dynamic 
type, adjustable on breast plate with neck straps, 
7/6, post 4 /6. 
Circular Fluorescent. 22 watt, Sin. diem. tube 
complete with choke, starter, holders and chrome 
clips, 29/8, post, etc., 4/S. 
Midget Relay twin 250 ohm coils, size approx. 
llin. x lin. x lin. 4 pairs changeover contacts, 
7/6 each. 
Rotisserie Motor very powerful 7 r.p.m. operates 
from standard AC Maine. 29/8 plus 3/6 p. & p. 
Printed Circuit Board, Edge Connector, solder 
terminations. 32 contacts, standard spacing for 
veroboard, etc. Sin. long but easily cut. 7/8 each, 
80 /- doz. 
1.000W Fire Spiral, replacement for most Oree.1 /8 
each, 12 /- dos. 
50 ohm 60 watt Wire Wound Pot -meters, 6/6 each. 
1 Meg Miniature. Pot -meter Morganite standard 
tin. spindle 1)- each; 9/- per dozen. 
1 Meg Miniature. Pot -meter Morganite preset 
screwdriver control. 9d. each; 8/- per dozen. 
Pre-Set 100K by Welwyn with intrical bakelite 
knob, 1/- each; 9/- per dozen. 
100K Pot -Meter. Miniature type with double pole 
switch and standard lin. spindle, by Morganite, 
2/- each; 18 /- per dozen. 
Battery Motor 1fln. long, lin. dia., operates from 
3V upwards, reversible, speed variable by chang- 
ing voltage or resistance 9/6 each. 50/- doz. 
Thermal Relay. Can be need to delay the supply 
of HT while heaters warm up, or will enable 
I6A loads to be controlled by miniature switches 
or relays. Regular list price over E2, price 7/6 each. 
Siemens High Speed Relay. Twin 1,000 ohm coils. 
Platinum points changeover contacts-Ex 
equipment, 8/6 each. 
Toggle Switch Bargain. l0A 250V normal one 
hole fitting 2/9 each; or S0 /- per dos. 
Electric Look. 24V coil, but rewindable to other 
voltages, 4/8 each. 

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

The New Picture - BOOk'way of learning 

B ASICELECTRICITY (5 vois.) 
ELECTRON ICS (bvoi.$) 

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

This carefully planned series 
of manuals has proved a 

valuable course in training 
technicians in Electricity, 

Electronics, Radio and 
Telecommunications. 

WHAT READERS SAY 
"For the past ten years I have spent a small fortune in technical books 
but seemed to get nowhere owing to the lack of mathematical knowledge. 
Now I am pleased ro say, after only seven days study, I have a clearer 
understanding in this field than ever before." J.C., Watford. 

"I am more than pleased with these publications and I have learnt 
more in Parr I than I have learnt in any other books." 

S. S., Dagenham. 

"May I state how delighted I am with the books, and what a contrast 
to the many text books I have grappled with." 

T. W., Huddersfield. 
A TECH -PRESS PUBLICATION 

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

TO TRY IT, IS TO PROVE IT 
IN IN MEN 

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 711P 

Please send me WITHOUT OBLIGATION TO PURCHASE, one of the 
above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid, 
in good condition within 7 days or send the following amounts. BASIC 
ELECTRICITY 75,1- Cash Price, or Down Payment of 20/- followed by 3 
fortnightly payments of 20 /- each. BASIC ELECTRONICS 90 /- Cash Price, 
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. 

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

BASIC ELECTRICITY BASIC ELECTRONICS 
Prices include Postage and Packing. 

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

NAME ............... ....... 

BLOCK LETTERS 
FULL POSTAL 
ADDRESS. 
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practically 

oeeSSry 

HENRV 
THEN Pax led me astray 
i for the fiftieth time, the 

Editor was good enough to 
suggest that, though this column 
was indeed "practically" about 
wireless matters, some digressions 
could be excused by the "light- 
hearted approach." 

Sorry, but this month Henry is 
far from light- hearted, and the 
cause is much the same as that of 
No. 50, viz., the skullduggery of 
the Postmaster- General. 

No consolation to know that he 
will soon be a more powerful 
knave -in -office either. Calling the 
Minister of Posts and Tele- 
communications by any other 
name would not make his mis- 
deeds smell sweeter. Take the 
scandalous case of the "increased 
licence finesse." 

Do you remember when the 
licences went up? That's right, at 
the turn of the year. Just one day 
after Henry's renewal date, glory 
be! So Mrs. Henry went with £5 
in her hot and sticky little hand 
to see her friendly sub -postmaster. 
He has suddenly become an iron - 
faced gorgon. No licences can be 
paid until after 1st January. No, 
not even of that poor pensioner 
just before us in the queue who 
has been saving all year for the 
exact, exorbitant amount. 

It may be all right for us -we 
can cut down on the au pair's 
chocolates, or spread a little less 
foie gras on the chips -but for 

Cut down the au pair girl's chocolates. 

the needy that extra pound was 
a dastardly blow. 

All right, so it had to be paid. 
It was due. You want stereo 
radio, don't you? But somewhere 
a line had to be drawn. At some 
date the rise had to be imposed, 
and if your licence renewal date 
fell just prior to that line you 
were dead lucky, chum. Or 
should have been. 

In practice you -and Henry 
and many others -were not. For 
the post offices calmly refused to 
accept the contents of our piggy 
banks for several days prior to 
the £6 deadline. 

This is sheer sharp practice. 
What ordinary business would 
have got away with such a trick? 
For the benefit of the reader who 
thought Henry was a disguised 
manufacturer let me assure you 
that he is a plain working 
engineer. Imagine his customers' 
reaction when presented with a 
repaired radio priced 20% above 
the estimate -on the grounds that 
costs would be going up some 
time in the future! Or, for a more 
exact parallel, with his wireless 
set withheld until the price rise 
came into force. That is the sort 
of trick our lords and masters 
perpetrate. 

There is more to protest about. 
And I don't mean Citizens' Band, 
Morsè Code tests, pirate radio, 
local broadcasting or sponsored 
TV. Not even Pay -TV, which has 
been dropped with a dull thud of 
well -bred disapproval and a sneer 
at would -be entrepreneurs. 

Point at issue is Parliament's 
distaste for communications, per 
se. We could understand a reluc- 
tance to reveal the cut and thrust 
of debate for the dull succession 
of harangues we visitors to the 
Strangers' Gallery know it to be. 
And only a very few members are 
as photogenic as you and I, Joe. 
Indeed, the sort of comedians 
who guffaw at jokes in the class 
of " Who was that lady . . ? " 
would compete rather badly with 

No. 55 

High 

Places 

The customer's reaction .. . 

those wits who send them up for 
our entertainment. (Will the real 
Mr. Heath please stand up!) 

But it cannot be denied that 
many of our public guardians, 
though wary, can be bold when 
they get the chance to speak. 
Some contrive to sound assertive 
even when reading the fourth 
paragraph of the fifteenth amend- 
ment to the second clause of . . . 

etc. The performance of others 
makes one wonder how they ever 
got elected. 

So it is hardly surprising to 
hear that the House was pretty 
evenly divided on the subject of 
being broadcast; even less certain 
about being ready for television. 
It seems a wonder that they even 
permit the shorthand writers to be 
augmented by that new -fangled 
device, the tape recorder. 

Have you noticed that they 
want to spend £ 100,000 on equip- 
ment for a pilot scheme of excerpt 
broadcasts? Considering that the 
existing sound reinforcement 
scheme in the Commons is really 
superb -and I assure you it is- 
we must beg leave to wonder 
what they intend to spend this 
huge whack of public loot upon. 
Plush seats for the new Minister 
of Monopolistic Telegraphs per- 
haps? One correspondent in Hi -Fi 
News last January worked out 
costs in generous detail and cal- 
culated that there was a dis- 
crepancy of some £95,000. 

No wonder A. W. Benn, Esq., 
does not want to leave broad- 
casting to the broadcasters. 
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LE T T E R 5 ... The Editor does not necessarily endorse the views expressed by correspondents. 

Another saga? 
At the risk of turning the "switch - 

on thump" into another saga on the 
scale of that concerning Mr. 
McFarlane's (Jan. 1968) soldering 
iron (by the way, why did no one 
suggest buying a new soldering iron 
instead of auto -transformers, diodes 
or whatnots) might I add my prac- 
tical experiences to those of Mr. 
Wood (Feb. 1969). 

Having read the many letters 
recommending cures for the switch - 
on thump, I acquired two electro- 
lytics and proceeded to modify my 
amplifier as instructed. The result 
was very interesting: the thump 
remained unchanged (or did I detect 
a slight increase ?) and the amplifier 
began to hum at an intolerable 
level. After some investigation, I 

decided the thump was caused by 
charging of capacitors in the driver 
stages, and cured it effectively by 
fitting a muting switch to the out- 
put. As for the hum, this was cured 
by restoring the amplifier to its 
original circuitry. 

In conclusion, might I remark 
that, if Mr. Wood's amplifier does 
require 2A for full output, the IO0 
resistors if inserted in the power 
supply line will reduce his output by 
about 75 %, a far more serious 
drawback than a "thump" once a 
day. -P. Gray (Oxford). 

The state of things 
For several months now I have 

been following with great interest 
the replies printed to Mr. Tomlin - 
son's inquiry regarding the defini- 
tion of solid state. 

I think, however, that Mr. 
Davison's interpretation (P.W. 
Feb. 1969) is totally unjustified. If 
solid state devices are to be regarded 
as devices in which electrons flow 
only through materials only in the 
solid phase of matter this will still 
include both transformers and 
capacitors. 

In transformers electrons do not 
"travel between the poles in almost 
free air ", an alternating flow is set 
up in the primary winding which 
creates an alternating magnetic flux 
which in turn induces electrons to 
vibrate in the secondary winding. 
Thus it is only the magnetic flux 
which travels through "almost free 
air" and this flux is usually directed 
and concentrated by laminations of 
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a conducting material in a mains 
type transformer. 

As for capacitors, Mr. Davison 
must know that capacitors are 
infinitely resistive to direct currents, 
the plates becoming charged and 
finally saturated with electrons from 
one terminal and exhausted on the 
other. The only way in which this 
current can then flow is to reverse 
the direction of the electron flow 
and hence reverse the quantity of 
charge on respective plates. Thus a 
capacitor will appear to pass an 
alternating current but resist the 
flow of direct current. 

I can assure Mr. Davison that the 
only way in which electrons can 
be made to "jump the gap" is to 
apply an excessive potential differ- 
ence to the circuit and cause arcing 
between either the windings of the 
transformers or the plates of the 
capacitor. -J. G. Owen GW8BFI' 
(London, W.12). 

* * * 
As a student of electrical engin- 

eering I feel that I should clarify 
certain misconceptions which Mr. 
Davison (February edition) appears 
to have concerning current flow and 
"solid state ". 

Firstly, Mr. Davison wrongly 
assumes that nothing impedes the 
flow of electrons in a "conven- 
tional" circuit. If this is so what is 
the purpose of resistance, capaci- 
tance, inductance, and the other 
circuit devices? 

The vacuum valve does not allow 
free passage of electrons from 
cathode to anode. Instead the space 
charge, caused by emission of elec- 
trons from the cathode, provides a 
barrier to electron flow. This bar- 
rier must be overcome by the appli- 
cation of a voltage between anode 
and cathode. If this was not the 
case all the electrons emitted from 
the cathode would arrive at the 
anode without the application of 
any potential. 

In the case of the transformer, 
M r. Davison states that "electrons 
travel between the poles in almost 
free air ". A transformer is con- 
structed on a closed magnetic 
circuit (of laminations) and there- 
fore has no poles. Secondly, the 
transfer of energy from primary to 
secondary is accomplished by means 
of a magnetic field produced in the 
primary winding. If this field varies 
(i.e. if it is produced by a varying 

current) then an e.m.f. will be in- 
duced in the secondary winding 
(Faraday's law). 

Capacitors are constructed in 
such a way that electrons cannot 
flow from one terminal to the other. 
The dielectric whether air or any 
other insulating material provides 
a barrier to current flow. (30,000 
volts would be required across a 
gap in air of 1 centimetre to pro- 
duce a current!). Current is only 
assumed to flow in capacitors to 
assist some calculations even though 
an electron cannot pass from one 
terminal to the other through the 
dielectric. 

Thus electrons in conventional 
circuits do not jump across gaps 
(except in valves) but only pass 
through solid material, e.g. copper 
or carbon. 

As far as "solid state" is con- 
cerned I can only add to the 
numerous explanations of this 
term. I would say that any circuit 
which uses semiconductor circuitry 
is "solid state" because the compo- 
nents used to control electron (or 
hole) flow are made of solid 
semiconductors such as germanium 
or silicon. -L. Macari (Lanark- 
shire). 

Let's end it folks 
In the July 1968 issue of PRACTI- 

CAL WIRELESS, I posed the question 
of a definition of "solid state". Sub- 
sequent issues produced a most 
interesting result. I feel that perhaps 
the Editorial Department would 
like to call a halt to the discussion 
and if this is so, I would sincerely 
like to thank all who have taken 
part for the views and interest. - 
W. J. Tomlinson (London, E.I7). 

CR100/1328 output 
I recently purchased a CR 100/ 

1328 receiver from a well -known 
dealer with the assurance that the 
output was suitable for 3 S2 speaker. 
This however was found to be for 
1,000n output. Reference to the 
circuit shows that the output trans- 
former is identical in all CR100 
models and all that is required is to 
wire the 3 S2 speaker to tags 9 and 
IO which are not in use, or change 
over the wires from tags 5 and 6 to 
9 and 10.-S. Wright (Kirkcud- 
brightshire). 
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DE LUXE PLAYERS 
PORTABLE CABINET As illus- 
trated. To fit standard 75j_ 
player or autoohaager. 
RCS AMPLIFIER 8 WATT. 
Ready made and tested. This 
ta a 2-Page unit using a 
triode pentode 
condenser coupled 
valve giving 8 watts 
output Into a 8 
ohm loudspeaker. 
Tone andvolumecon- 
trols mounted on 
chassie with knobs. Sup- 
plied with loudspeaker and 
valve UCLS2. Frequency res- 
ponse 80.12,000 cps. 5916 
Sensitivity 200mV. 

Post 5/8 
sash item 

AUTOCHANGERS MONO 
Balfour Auto 85.19.8 

SINGLE PLAYERS MONO BSRSuperslim CA2526.19.8 
EMI Junior Mains 8419.8 DA70 Stereo /Mono 812.19.6 
Garrard SRP22 .. 88.19 .8 Garrard AT60 Mk11812.19.8 
Garrard 8P25 MkII 814.19 .6 3000 Stereo /Mono 812.19.8 
All fitted LP/78 etylü and mono pickup crystal complete. 
Stereo /mono pickups 20/- extra except UA70 and 3000. 

GARRARD TEAKWOOD BASE WB.1. Ready 65/- 
out out for mounting 1000, 2000, 3000, 8P25. ATOO. 

651 - GARRARD PERSPEX COVER SPC.1 for WB.1 J 
DE LUXE STEREO GRAM CHASSIS V.H.F.. MW, SW 
19 -50m. SW 80 -180m. Magic eye, push buttons. f22.10 8 valve plus rect. Sise 15 x 71 Sin. high. 

PICK -UP ARM Complete with ACOS LP -78 GP67 Stylii 29/8; 
Xtal GP87 17/8; Stereo Ceramic 85/ -. Powerpoint 56 15 / -. 

CRYSTAL MIKE INSERTS 
14 v tin. 6/8; ACOS 15 x fin. 8/6. BM3, 1" dia. 9/8 
MOVING COIL MIKE with Remote Control Switoh 19/6 

PORTABLE 
TRANSISTOR 
AMPLIFIER 
PLUS 
DYNAMIC 
MICROPHONE 
Folly portable mini p.a. 
system. Ideal for Parties. 
or Baby Alarm, Intercom, 
Telephone, Record Player, 
Amplifier, etc. Attractive 
renio. covered cabinet, 
12 x 9 x 4in., powerful 
7 x 4in. speaker, tour 
translator one watt power 
amplifier plus sensitive 
microphone. Uses PP9 
battery. Brand new in 
Maker's carton with guar- 
antee. 

World Famous make 

90/- 
Post Free 

WEYRAD P50- TRANSISTOR COILS 
RA2W Sin. Ferrite Aerial Spare Coree . 6d. 
with oar aerial 000.... 12 /8 Driver Trans. LFDT4. 9/6 
Oao. P50 /1AC 5/4 Printed Cirouit. PCA1. 9/6 
I.F. P50 /2CC 470 kola 5/7 J.B. Tuning Gang .... 10/6 
3rd I . P50 /8CC 6/- Weyrad Booklet .. 2/- 
Teleseoplo Chrome Aerials Bin extends to 23ín. 5/ -. 
Ferrite Roda Only. 8 x fin. 4 / -; 8 x lin. 5 / -. 

VOLUME CONTROLS 

Long spindles. Midget Sise 
5K. ohms to 2 Meg. LOG or 
LIN. LIS 8/ -. D.P. 5/- 
STEREO L/8 10/6, D.P. 14/8. 
6K. S.P. Edge type. 5/-. 

80 Ohm Coax 8D yd. 
BRITISH AERIALITE 
AERAXIAL AIR SPACED 
40 yd. 23/ -; 80 yd. 30/ -. 
FRINGE LOW LOSS 1/6 Ideal 625 lines yd. 

VEROBOARD 0.15 MATRIX 
25 x 51n.8/8.2/ . Olin. 8/2.81 x 85in.3/8.35 x 5in.S /2. 

EDGE CONNECTORS 16 way 5/ -; 24 way 7/6. 
PINS 88 per paoket 3/4. FACE CUTTERS 7/6. 

S.R.B.P. Board 0.15 MATRIX filin. wide ed. per lin. 85in. 
wide 9d. per lin.; Sin. wide 1/- per lin. (up to 17in. ). 
B.R.B.P. undrilled ' /rein. Board. 10 < Sin. 3/ -. 
BLANK ALUMINIUM CHASSIS. 18 a.w.g. 21 in. aides 
7 x 4in., 5/6; 9 7in., 6/6; 11 e Sin., 8/8; 11 e 7in. 7/8; 
18 x 9in., 9/8; 14 x llin., 12/6; 15 > 141n., 15/ -. 
ALUMINIUM PANELS 18 r.w.6.12 12 in. 6/6;14 ., 9 io. 5/8; 
12 x 8 in. 4/6; 10 x 7 in. 3 /8; B e e in. 2 /8; 8 x 4 in. 1/6. 

Q MAX CHASSIS CUTTER 
Complete: a die, a punoh, an Allen eorew and key 

16 /- tin. 17/8 llin. 19 /e 11 in. 84 /- 2' /s5in. 44/8 
lin. 18 /- lin. 19/8 Lila. 20 /8 151n. 29/- 21in. 57/8 
}in. 18/9 h1,ein 19 /8 limn. 21 /8 tin. 89/- lin. sq. 88/8 

'SONOCOLOR' CINE RECORDING TAPE 
5- reel, 900' with LP strobe markings, also clue light 
deflector -mirror for synchronisation. 14/- eaoh. 
UNIVERSAL TAPE CASSETTES C80. OUR PRICE 14/ -. 

Tape Spools 2 /8. Tape Splicer 5 /.. Leader Tape 4/8. 
Reuter Tape Heads for Collard models 2 traok 21 /- pair. 

"THE INSTANT" 
BULK TAPE 
ERASER AND 42/6 
RECORDING Poet 
HEAD 2 /8. 
DEMAGNETISER 
200/250 v. A.C. Leaflet B.A.E. 
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BARGAIN STEREO /MONO SYSTEM 
Attractive Slim PLAYER CABINET with B.S.R. STEREO 
Autochanger 4 + 4 AMPLIFIER and TWO matched 
LOUDSPEAKERS Carr. 10/8 f19.19.6. (Only 4 pairs of wires to Join). 

NEW TUBULAR ELECTROLYTICS 
2/350V .. 2/8 100 /25V .. 21- 
4/850V .. 2/8 250/25V .. 2/8 
8/450V .. 2/8 500 /25V .. 4/- 
16/450V .. 8/- 8 +8/450V.. 8/6 
32 /450V .. 8/9 8 +16/450V..3/S 
25/25V .. 1/9 18 +18/450V 4/8 
50 /50V 2/- 82 +32 /350V 4/8 
SUB.MIN. ELEC 'ROLYTICS. 1, 2, 4 5, 8, 18, 25, 80, 50,100, 
250mF 15V 2/ -; 500, 1000mF 12V 8/6; 2000mF 25V 7/ -. 
CERAMIC. 500V 1pF to 0.01mF, 9d. Dise 1 / -. 
PAPER 850V -0.1 94; 0.5 2/6; 1mF 8/ -; 2mF 150V 8/ -. 
500V -0.001 to 0.05 94; 0.1 1 / -; 0.25 1/6; 0.6 8/ , 
1,000V -0.001, 00022, 0.0047, 0.01, 002, 1/6; 0.047, 0.1, 2/8. 
SILVER MICA. Close tolerance 1 %. 5-500pF 1 /-; 660- 2,200pF 
2 / -; 2,700- 5,800pF 8/8; 6,800pF -0.01, mfd 8/- eaoh. 
TWIN GANG. "0 -0" 208pF +178pF, 10/8; 885pF, minia- 
ture 10/ -; 500pF standard with trimmers, 9/0; 5000 
midget leu trimmers, 7/8; 500pF slow motion, standard 9 / -; 
small 8 -gang 500pF 18/9. Single "0" 8850 7/6. Twin 10 / -. 
SHORT WAVE. Single lepF, 26pF, 5OpF, 75pF, 100pF, 
180pF, 200pF, 10 /8 each. 
TUNING. Solid dleleotrio. 1000. 800pF, 500pF, 7/- each. 
TRIMMERS. Compression oeramio 80, 60, 70pF, 1 / -; 
100pF, 158pF,1/8;250pF,1 /e ;600pF, 750pF, 1 /9; 1000pF, 2 /8. 

250V RECTIFIERS. Selenium I wave 100mA 5 / -; BY10010 / -. 
CONTACT COOLED I wave 80mA 7/8; 85mA 9/8. 
Full Wave Bridge 75mA 10 / -; 150mA 19/8; TV roots. 10 / -. 
NEON PANEL INDICATORS. 250v. AC /DC, 8/6. 
RESISTORS. Preferred values, 10 ohms to 10 meg. 

lw., 20% 3d.; 11w. 8d.; 2w. 1 / -; }w. 10% ed. 
HIGH STABILITY. 1w. 1 %. 10 ohms to 10 meg. 2 / -. 
Ditto 5%. Preferred values 10 ohms to 22 meg., 9d. 

6 watt 0.5 to 8.2 ohm 3w. r S/- 
10 watt WIRE -WOUND RESISTORS '1 2/- 
15 watt J 10 ohms to 8,800 ohms ß /- 

10K,15K, 20K, 25K, 88K, 10W. 3/- 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
8 or 12v. outputs. 11 amp. öre; La., 11/8; 4a., 17 /8. 
CHARGER TRANSFORMERS, P. & P. 5/ -. Input 200 /250v. 
for 8 or 12v., 15 amps., 17/8; 2 amps., 21 / -; 4 amps., 80 / -. 

WIRE -WOUND 8 -WATT WIRE -WOUND 4 -WATT 
POTS. T.V. Type. Values STANDARD SIZE POTS. 
10 ohms to 
Carbon 38K to 2S meg. YI6 50 OHMS 

SPINDLE 
100 K., 76 

VALVE HOLDERS, 9d; CERAMIC 1 / -; CANS 1/- 

NEW MULLARD TRANSISTORS 6/- each 
0071, 0072, 0081, 0044, 0045, 00171, 00170, AF117 

REPANCO TRANSISTOR TRANSFORMERS 
TT45. Posh Poll Drive, 9:1 CT, 8/ -. TT46 Output, CT8:1, 8/ , 
TT49. Interstage 20:1. 81 -; TT52 Output 8 ohms, 4.5:1, 8/ -. 
TT23 /4 PAIR 10W Amp. Transformers and circuit 45/ -. 

TRANSISTOR MAINS POWER PACKS. FULL WAVE 
9 volt 500mA Size 4i x 21 x 21n. Output terminal,. 49/6 Switched.Metal case, crackle finish. On/off switch. 
Half Wave 9 volt 50mA Size 24 < lita. Snap terminale 82/8. 
9 volt 500mA TRANSFORMER ONLY. 21 x 15 x 1 }in. 10/8. 

CAN TYPES 
8 /600V .. 9/8 
16/600V . 12 /8 
16 +18 /500V 7/8 
82 +32 /250V 8/8 
60 +50/850V 7/- 
80 +100 /850V 11/8 
32 +82 +82/850V 8/6 

MAINS TRANSFORMERS 5 /1%ach 
260 -0 -E50 b0 mA. 6 8e. ßa. Genies tapped 19/0 
250 -0-250 80mA. 43.8v. 3.5e. 6.8v. la. or 5v. Sa 80 /- 
350-0-850 80mA. 8.3v. 8.5a. 8.8v. la. or 5v. Sa 85/- 
300- 0 -800v. 120mA., 8.8v. 4a. C.T.; 8.8v. 2a. 46/- 
MINIATURE 200v. 20mA., 13.8v. la. 21 x 2 x 111n 12 /8 
MIDGET 220v. 45mA., 6.3v. 2a. 21 x 24 x 2in 17/8 
HEATER TRANS. 6.3v. 11a., 8/6; 5.3v. 4a. 12/8 
Ditto tapped seo. 1.4v., 2, 8. 4, 5, 8.8v. 11 amp 12 /8 
GENERAL PURPOSE LOW VOLTAGE, Outputs 8, 
4, 5, 6, 8, 9, 10, 12. 15, 18, 24, and 80v. at 2a 80/- 
1 amp., 8, 8. 10, 12, 18, 18, 20, 24, 80, 88, 40, 48, 80 85/- 
8 amp., 0-12v. and 0-18v 18/6 
AUTO TRANSFORMERS 0 -115 -280v. Input /Output, 
80w. 18/6; 150w. 80/ -: 500w. 92/8; 1000w. 175/ -. 

COAXIAL PLUG I /3. PANEL SOCKETS 1/8. LINE 2/ , 
OUTLET BOXES. SURFACE OR FLUSH 4/8. 
BALANCED TWIN FEEDERS 1/- yard 80 or 300 ohms.. 
JACK SOCKETS Std. open- oircait 2 /8, cloud circuit 4/8. 
Chrome Lead Socket 7 /8. Phono Plugs 1 / -. Phono Socket 1 / -. 
JACK PLUGS Std. Chrome 8/ -; 8.5mm Chrome 2/8. 
DIN SOCKETS Chassis 8 -pin 1/8; 5 -pin 2 / -. 
DIN SOCKETS Lead 3 -pin 8/8; 5-pin 5/ , 
DIN PLUGS 3 -pin 8/8; 5-pin 5 / -. 

WAVE -CHANGE SWITCHES WITH LONG SPINDLES. 
2 p. 2-way, or 2 p. 8 -way, or 8 p. 4 -way 4/8 each. 
1 p. 12 -way, or 4 p. 2 -way or 4 p. 8 -way, 4/8 each. 
Waveohange "MAKITS" ED. 12 -way, 2 p. 8 -way, 3 p.4 -way, 
4 p. 3-way, 13 p. 2-way, 1 water 12/ -, 2 wafer 17/ -, 8 water 82 /-. 

Additional waters 5/- each wafer up to 12 max. 
TOGGLE SWITCHES, sp. 2/8; sp. dt. 8 /8; dp. 8/8; dp dt. 4/8. 

MINI- MODULE 
LOUDSPEAKER KIT 

10 55 Carr. 
WATT / 5/- 
Triple speaker system combining on 
ready cut baffle. /in. chip -board 
15 z 83 in. Separate Base, Middle and 
Treble loudspeakers and crossover 
condenser. The heavy duty Sin. 
Bau Woofer unit has a low bau re- 
sonance cone. The Mid -Range unit 
is specially designed to add drive to 
the middle register and the tweeter 
recreates the top end of the musical 
spectrum. Total response 20- 15,000 
cps. Full instructions for 8 or 8 ohm 
Teak Veneered Bookshelf Enclosure 85.10.0 extra. 

BAKER 12in. 
DE -LUXE MKII 
LOUDSPEAKER 
Suitable for any Hi -El 
System. Provides truly rich 
sound recreating the music- 
al spectrum virtually flat 
from 25- 16,000cps. Latest 
double cone with pedal 
"Ferroba" ceramic mag- 
net. Flux density 14,000 
gauss. Bass resonance 32- 
Maps. 1SW British rating. 
Voice coils available 3 or 
t or 15 £9 Peat 
ohms. Free 
48 page Enclosure 
Manual 516 post paid 

BAKER "GROUP SOUND" SPEAKERS -POST FREE 
'Group 25' 'Group 35' 'Group 50' 
2121n. tt 6 gns. eáwatt $2 9ns 50 watt 18 gas. 

ALL MODELS "BAKER SPEAKERS" IN STOCK 

Super Cone Tweeter Nin. square. 3- 17kc /s. 10W 17/8. 
Quality Horn Tweeters 2- 18ko /s, lO W 29/8. Crossover 18 /8, 
LOUDSPEAKERS P.M. 8 OHMS. Spin, Bin, 4in, Sin, 7 x Un. 
15/8 each; 131in 22/8; loin 87/8; 8 e bin. 21 / -; 
12in. Double cone 8 or ',Solna 89/8;10x 6In.80 / -;8 x21in.21 / -. 
E.M.I. Double Cone 180 e Sin. , 3 or 16 ohm models, 45/-, or 
with twin tweeters, crossover and ceramic magnet, 79/8 
SPECIAL OFFER ! 8 ohm, filin; S e 4in; 80 ohm, Nin, Nin; 
15/6 EACH 26 ohm, 8x4in; 85 ohm, Sin; 

TYPE 16 ohm, 10 x Siln. 7 x 4in. 
Bin. LOUDSPEAKER UNITS 8 ohm 27/8. Deluxe Ceramic 
45/ -; 15 ohm 27/8; Deluxe Ceramic 45/ -; Twin cone 3 ohm 
only 85/ -. 
bin. WOOFER. 8 watts max. 80-10,000 cps. 8 or 16 ohm 89/6. 
OUTPUT TRANS. EL84 etc. 4/8; MIKE TRANS. 50:1, 8/9. 
SPEAKER FRET Various Tygan samples. Send S.A.E. 

ALL PURPOSE HEADPHONES 
H.R. HEADPHONES 2000 ohms Super Sensitive .. 85 /- 
LOW RESISTANCE HEADPHONES 8-5 ohms.... 86/- 
DE LUXE PADDED STEREO PHONES 8 ohms.... 79/8 

MIN ETTE 
AMPLIFIER 
A.C. Mains Transformer. 
Chaut. she 7 x 81 x 4112. 
High. Valves ECL82, 
EZ80. Quality Output 8 
ohm. With engraved tu- 
cia, valves, knobs, volume and tone control,, 69/6 wired and tested. 12 month guarantee. Pod 5/6 

ALL EAGLE PRODUCTS 
SUPPLIED AT LOWEST PRICES 

BARGAIN AM TUNER. 
Transistors Supererrite aerial, 9 volt. 7916 
BARGAIN DE LUXE TAPE SPLICER Cot., 17/6 trims, iolna for editing and repair.. With 8 blade. 
BARGAIN 4 CHANNEL TRANSISTOR MIXER. Add 
musical highlights and sound elf eats to reeordinga. 
Will mix Microphone, records, tape and toner 59/6 with separate control, into tingle output. 9 volt. 
BARGAIN FM TUNER 88.108 Mc /a Six Transistor. Ready 
built. Printed Circuit. Calibrated elide dial £6.19.6. tinting. Size 5x4xElio. 9volt. 
BARGAIN 8 WATT AMPLIFIER. 4 Transstor 69/6 Push -Pull Ready built, with volume control. 9v. 

45 -PAGE EAGLE CATALOGUE 5/- Post Free 

* RADIO BOOKS * (Postage 9d.) 
Praeltoal Transistor Evolvers 5/- 
Practical Stereo Handbook 3/8 
Superenaitive Transistor Poeket Radio 8/8 
High Fidelity Speaker Enclosures and Plans 5/- 
Radio Valve Guide, Book. 1, 8, 8, or 4 ea. 51- No. 5 ea 8/- 
Practical Radio Inside Out 4/8 
Shortwave Translator Receivers 5/- 
Transistor Communication Sets 13/- 
Modern Transistor Circuits for Beginners 7/8 
Sob -Miniature Transistor Reeivers 9/- 
Wireleu World Radio Valve Data 9/8 
At a glance valve equivalents 5/- 
Valves, Tranai.tors, Diodes equivalents manual . 10/8 
Receive Foreign T.V. by simple modifications 5/- 
Tranistor Circuits Radio Controlled Models 7/8 

MANUFACTURERS SURPLUS! 25/- 
Tape Recorder Case. Red /Cream 15 e 12 x 5lln. POST FREE 
POCKET MOVING COIL MULTIMETER. 49/6 0 -1,000 AC. /DC. ohms 0 to 100k, etc. 
SUPERIOR MOVING COIL MULTIMETER 

99/6 0- 8- 508v.D.C. 20,000 ohms per volt, 0- 1,000v. A.C. 
Ohms 0 to 8 meg. 50 Mioroamp. (Full Wt Meters B.A.E.) 

BRAND NEW QUALITY 
EXTENSION LOUDSPEAKER 
Black or Cream plastic cabinet, SOU. lead 
and adaptors. For any radio, intercom, 
tape recorder, etc. 8 to 18 ohms, 301_ Size 75 e 5} e Sim POST 2/6 

Minimum Post and Packing 2/6. RETURN OF POST DESPATCH. CALLERS WELCOME - CUSTOMERS FREE CAR PARK C.O.D. orders £1 min. 5/- extra. 

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, WEST CROYDON 

Full list 1/- Written guarantee with every purchase. (Export -send remittance and extra postage, no C.O.D.) Buses 133, 88 puna door. S.R. Stn. Selhurst Tel. 01- 4841655 
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Ji750h7 
FANTASTICALLY POPULAR 

* TAPE * 
We over you fully tensiliaed polyester /mylar and 
P.V.C. tapes of identical quality hi -8, wide range 
recording characteristics as top grade tapes. Quality 
conrrm manufacture. They are truly worth a law 
more coppers than acetate, soh- standard. jointed or 
cheap imports. TRY ONE AND PRO VE IT YOURSELF 

Standard Play 
3in 100ft. 2/3 
4in. 200ft . 4/8 
Sin. 60011. 7/8 
51111. 900f1. 10/8 
7in. I 200ft. 12/8 

Double Play 
3in. 30011. 4/ 
4in. 6)1(111. 9/ 
Sin. 1,'200ft . 15/ - 

filin. 1.0(1011. 19/8 
7in. 2.40011. 27/ 

Long Play 
Sin 22511. 2/9 
4111. 4500. 5/6 
Sin. 9(10(1. 10/8 
51111. 1.2111111. 13/ 
7in. 1.00(111 15 /8 

Triple Play 
4in. 90011. 13/ 
5in. 1,001(11. 25/ 
Sain- 2,400ft . 84/ 
7111. x,61011. 44/ 

Quadruple Play 
lin. 60011 8/6 

routage, II- rrel. 

Post Free leu 5 ",. on three reels. 
Quantity and Trade enquiries invited. 
NOTE: L.1( r" inp..rnri. ,,l .0) hvn,rb,,. 

TUBES Highest Quality - 
Compare Our Prices 

Carr. & Ins. GUARANTEED 
12 /8 8 Mouths 12 Months 

14in. 22.10.0 23.10.0 
17in. & 19in. . .. £3. 5.0 24. 5.0 
21in. & 23in. 23.15.0 91.15.0 

SATISFACTION GUARANTEED 
Most Mallard, Manda. Cossor. Emitron. Emiscope, 
Brimer. Ferranti types processed in our own factory. 
NOTE: ALL l o b ' , . ory ,mh 1.. l'..rt.m,mth Ir:oc h 
pie .... 

NEW and SPECIAL Lines at 
the keenest prices 

AM /FM STEREO MULTIPLEX RECEIVERS 
18 transistors. 9 diodes. 1 variable diode, 2 Silicon 
Rectifiers. Push -pull Stereo Amplifiers. FM Stereo 
Separation 15dB. AM Medium Wave 180 -560 Metres. 
Power output 10W R.M.S.. 2201240V A/C Mains. 
Beautiful wooden plinth case -approximately 
15 -(w) 8 -(h) 9 -(d.. Controls: Function Switch. 
Balance, Base /Treble Control. Volume. Tuning. Fine 
finish. Special purchase enables us to offer these superb 
machines of lamons make at a ridiculously low price. 
Unrepeatable offer at a fraction of list price ... only 
28 ONO. POST FREE. 

R0inat 
g SHARP RecoD5r4 der. 

MaList s B 
36 

t 
gas 
ery Tape 

28 1(s 

HITACHI SW /MAR /MW/LW 
rs 27 gns 

GARRARD 1025 Changera with 
£8 lOs Stereo Cartridge 

12ín. Díecast lull range twin JASON cone Speakers f4 105 

AJAX Mains /Battery. AM /FM larger 
R 1adio 2 gns 

WELESMERE AM/PM 
L aih rSensitivity 7 gns 

HITACHI 837E In. a". size. 13 gns Excellent Short Wave g 

HI -FI By Leak, Wharfedale. Goodman. WB. 
Dolci, Arona- Teletoo. etc., etc. 

All items previous- 
ly advertised 
available. HugeHi- 
Fi and Component 
stocks at all bran- 
ches. Please call 
and view without 
obligation. 

TECHNICAL 
TRADING 

1187'9//. 
LONDON. 10 Tottenham Court Rd. (MUS 2639) 

PORTSMOUTH, 350 -352 Fretter' Road 
(Tel. 22034) 

SOUTHAMPTON, 72 East Street (Tel. 258511 

BRIGHTON, 6 Queen's Road (Tel. 23975) 

1/:11/. r)R /,8'R II' .I /r6'r /r,l'c!, 
Devonian Court, Park Crescent Place. Brighton. 

680722) 

BARGAIN PARCELS 
Including variable condensera, St. coils, loudspeaker 
plug /sockets, !mobs. pots. condensera- resistors, nuts, 
bolts- cabinet fitting., switches, transformer choke, 
rectifier, transistors at a .mall fraction of list value 
Due to heavy demand we now pack them in several 
sise. -be amazed try one now. 
3 lbs. (post 3 / -) 9/- 
7 lbs. (post 5 / -) 17/6 
14 lbs. (post 8/ -) 29/ 
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Aerial Wire: Coos of 25 yds. solid cote, 2(3 plus 
11- P. 6 P. 

Battery Eliminators for Transistor Supplies. 
9v., 79v., 6v., 2916 plus 2/6 P. 6 P. 

Condensers Large range available from 6d. each. 

Coax Sockets: Flush, 6d. plus 6d. P. & P. 

Cartridges: Acos GP6712G, 14/9; BSR TCOH, 
301 -; TC8M, 26/6; XIM inserts. 22,6. etc. 

Ear Pieces: 23µ1m or 3'51/./m Mag., 216 plus 1r- 
P. 6 P. 2.51.2.(m or 3511/m Crystal, 5,16 plus t1- 
P. 6 P. 

High Impedance Horns: 19 to 49 volt, ideal for 
alarms. 316 plus Il P. 6 P. 

Loudspeakers: Large range. tin. 8 ohm, 7.6; 
41n. 8 ohm, 12/6; 5in. 8 ohm, 16 /6 plue 21- P. 6 P. 

Transistors: Full range, i.e. OC4d, 0C45, 0071, 
0082, 2!S; OC35. 9 / -; Fet.MPF103, 9/6, 

Transformers: 12 volt battery charger, £1.2.6. 
250 -0 -250 volt 60mA. 19/9; 0 -250 with 63 volt, 19/6 
plus 3,6 P. 6 P. 

Relays: 12 volt suitable for car alarm, 21/ -; 
6 volt AC, 25/6; 240 volt AC. 27/6 plus 3/- P. 6 P. 

Ex. Govt- Panel Matera: O -SM(A, 17/6; 0.300v 
AC/ DC, 25/6 plus 2!7 P. 6 P. 

Many other items. please send S.A.E. for free 
price list. 

L7 
BOTHWELL ELECTRIC 
SUPPLIES (Glasgow) LTD. 
54 EGLINTON STREET. 
GLASGOW. C.S. T.d. 041 *1(11 l h 29114 

Member of the Lander Grout/ 

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 

1969 List now 
available at 2/- 
plus postage 

From 

Address 

If list is required 
indicate with X 

enclose remittance o f . . . 

land a stamped addressed envelope) 
s.a.e. with enquiries please 

MAIL ORDER ONLY (April PW) 

NEW 

BOONS 
FEBRUARY 

FET Principles, Experiments 
and Projects 
by Edward M. Noll 40/- net 

49 Easy Transistor Projects 
by Robert M. Brown and 
Tom Kneitel 16/- net 

PhotofactTelevision Course 
by the Howard W. Sams 
Engineering Staff 40/- net 

Servicing Digital Devices 
by Jim Kyle 26/- net 

MARCH 

Understanding Electronics 
Units & Standards 
by Earl J Waters 25/- net 

Using Scopes in 
Transistor Circuits 
by Robert G. Middleton 32/- net 

Transistor TV Training 
Course 
by Robert G. Middleton 35/- net 

Industrial Transistor Circuits 
by Allan Lytel 24/- net 

APRIL 

101 Questions & Answers 
About Colour TV 
by Lee G. Sands 15/- net 

Having Fun in Electronics 
by Lee G. Sands 25/- net 

101 Easy Audio Projects 
by Robert M. Brown and 
Tom Kneitel 28/- net 

Practical Design with 
Transistors 
by M. Horowitz 42/- net 

FOULSHAM -SAMS 
TECHNICAL BOOKS 

(W. FOULSHAM & CO. LTD.) 
YEOVIL ROAD, SLOUGH, 

BUCKS. ENGLAND. 
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MONTHLY NEWS FOR DX LISTENERS 

THE BROADCAST BANDS by CHRISTOPHER DANPURE 

WELL, the spring transmission season is upon us, 
autumn south of the equator. This is the month 
for you DX -ers to send off reports to get that 

long sought after QSL card, particularly in respect of 
hearing R. New Zealand. The best time to try is between 
0800-0845 on the 25mb, frequency is usually 11,780 
Mc /s, they are also in the 31mb using either 9,520Mc /s 
or 9,540Mc/s. Another station which is hard to hear in 
the British Isles is the Voice of Free China, Taipei, this 
station is heard quite well during March and April 
during its English transmission from 1800 -1900, I have 
heard them at poor to fair strength in the I9mb. 

In the February issue I brought up the question of the 
swamping of the short wave broadcast bands by R. 
Moscow and Russian jammers, and the large number of 
frequencies used by the Voice of America. But there is 
also another nuisance on the short wave broadcast 
bands, that is stations who operate off frequency and 
cause heterodynes on stations operating on the correct 
frequency. The chief culprits of this form of interference 
are R. Tirana operating on 15,402 -3, 11,863, 11,858 and 
9,718 instead of 15,400 or 405, 11,865, 11,860 and 9,715. 
Another station is R. Tehran on 15,137Mc /s and 
11,730Mc/s. So perhaps these stations would spend 
some money on new frequency measuring equipment in 
1969 and rid the bands of those horrible heterodynes. 

Now here are this months propagation predictions. 
West Africa: 0800 -1600 25, 21, 17 and 15Mc /s; 

1600 -1800 25, 21, 17, 15 and 11Mc /s; 1800 -2000 21, 17, 
15, 11 and 9Mc /s; 2000 -2200 17, 15, 11, 9, 7, 6, 5 and 4 
Mc /s; 2200 -0200 15, 11, 9, 7, 6, 5, 4 and 3Mc /s; 0200- 
040011, 9, 7, 6, 5, 4 and 3Mc /s; 0400 -060011, 9, 7, 6 and 
5Mc /s; 0600 -0800 15, 11 and 9Mc /s. 

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

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

South Asia: 0800 -1200 25, 21, 17 and 15Mc /s; 1200- 
140025, 21, 17, 15 and 11Mc /s; 1400 -160021, 17, 15, 11, 
9 and 7Mc /s; 1600 -1800 15, 11, 9, 7, 6, 5 and 4Mc /s; 
1800 -200011, 9, 7, 6, 5 and 4Mc /s; 2000 -220011, 9, 7, 6, 
5, 4 and 3Mc /s; 2200 -2400 9, 7, 6, 5, 4 and 3Mc /s; 
2400 -0200 7, 6 and 5Mc /s; 0200 -0400,9 and 7Mc /s; 
0400 -0600 11 and 9Mc /s; 0600 -0800 21, 17 and 15Mc /s. 

South East Asia: 0600-0800 21 and 17Mc /s: 0800- 
1000 25, 21 and 17Mc /s; 1000 -1200 25, 21, 17 and 15 
Mc /s; 1200 -1400 25, 21, 17, 15 and 11Mc /s; 1400 -1600 
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21, 17, 15, 11 and 9Mc /s; 1600 -1800 17, 15, 11, 9, 7, 6 
and 5Mc /s; 1800 -2200 11, 9, 7, 6 and 5Mc /s; 2200 -2400 
9 and 7Mc /s; 2400-0200 9Mc /s only; 0200 -0600 circuit 
closed. 

North East Asia; 0600 -0800 15Mc /s only; 0800 -1000 
21, 17 and 15Mc /s; 1000 -1200 17 and 15Mc /s; 1200- 
1400 15 and 11Mc /s; 1400 -1800 11 and 9Mc /s; 1800- 
2200 9Mc /s only; 2200-0600 circuit closed. 

Australia (East) via Asia: 0600 -1000 21 Mc /s only; 
1000 -1200 17Mc /s only; 1200 -1400 15Mc /s only; 1400- 
1600 11 and 9Mc /s; 1600 -2000 11, 9, 7 and 6Mc /s; 
2000 -2200 9Mc /s only; 2200 -0600 circuit closed. 

On 2nd March most shortwave broadcasting stations 
changed over to spring /autumn transmission schedules. 
So now here are the latest DX -tips. 

AFRICA 
South Africa: R. R.S.A., Johannesburg, now has 

English broadcasts as follows on weekdays only: 0413- 
0427 on 11,900 and 9,525; 0428 -0442 on 21,535 and 
17,805; 0458 -0512 on 7,270 and 5,980; 0513 -0527 on 
21,535 and 17,805; 0643 -0657 on 17,805 and 15,220. 
Daily 0956 -1050 on 21,535, 17,805 and 15,220; 1056- 
1150 on 25,790, 21,535, 15,220 and 11,900; 1156 -1250 on 
21,535, 17,805 and 15,220; 1256 -1450 on 25,790, 
21,535, 15,220 and 11,900; 1556 -1650 on 15,220 and 
11,900; 1656 -1750 on 25,790 and 21,535; 1756 -1850 on 
21,535 and 17,805; 1856 -1950 on 17,795 and 11,875; 
2056 -2150 on 21,535 and 17,805; 2326-0320 on 11,875, 
9,705 and 6,075. 

EUROPE 
Denmark: The Voice of Denmark, Copenhagen, is now 

beaming its transmission to South America from 2200- 
2315 daily in Danish, but on Mon, Wed and Fri the 
last 30 minutes are in Spanish. 

Holland: Radio Nederland now has English trans- 
missions on weekdays for 50 minutes at the following 
times from transmitters at Lopik: 0730-0820 on 11,730 
and 9,715; 1430 -1520 on 21,480, 17,810 and 6,020; 
1900 -1950 on 11,730 and 6,020; 2000 -2030 on 11,730 
and 6,020; 2100 -2150 on 15,425 and 11,730 

In May the length of all English transmissions will be 
80 minutes for weekdays only. On Sundays the Happy 
Station will go out at the same times. 

CARIBBEAN AREA 
Bonaire: The planned full operation of this base in 

March has been postponed until May. There now are 
new programme times for R. Nederland English trans- 
missions with new transmissions. 1900 -1950 to Africa on 
15,220; 2130 -2220 to W. Africa and Spain on 17,810 and 
15,220. From 2330-0110 the Spanish/English programme 
will go out on 6,085 as well as 800kc /s; 0130-0220 on 
11,730 and 9,590; 0500 -0550 on 11,730 and 9,590. 

Deadline this month 14th, so good listening and 73s. 
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THE AMATEUR BANDS by DAVID GIBSON, G3JDG 
SPRING, when a young c.w.l.s. fancy lightly turns 

to topband -or does it. The sunspots are on the 
wane but still the DX seems to be coming 

through so it would seem to be a good idea to make 
r.f. hay while the sunspot shines. 

All bands have been very good although only one 
report was received on the topband transatlantics. 
The W stations in some areas are now allowed con- 
siderably more power on this band so you stand a 
very good chance of hearing your first W on 160 if 
you listen really hard. 

Ten metres going well with VK, VU, and ZD9 all 
coming through plus quite a few more prefixes which 
eluded my front end. Fifteen has been excellent and 
stayed open longer. At 0530hrs the stirrings can be 
heard and it doesn't seem to want to hit the sack 
until 2200. Twenty -even better than 15 for me. It 
opens earlier and closes later and only dies from 
about midnight to 0300. Seven megs is a devil of a 
din but the noise was well modulated with sigs from 
JA, DU, VK and the likes. This last month seems to 
have favoured 40 metres with regards to Oceania. 

Eighty and 160 have, at times, been excellent. On 
3.5Mc /s Oceania has peaked through albeit mighty 
weak while the African continent has featured quite 
prominently on this band. 

A reminder, especially for anyone just starting to 
listen on the amateur bands. The mobile rally season 
is almost upon us and my diary makes the first one 
the North Midlands Rally at Drayton Manor Park 
near Tamworth in Staffs. There's nearly always a talk - 
in station on topband so if you locate him, then you 
will be able to hear all the mobiles making contact. 
Listen for the lads who conduct QSO's on this 
frequency too. (Fall out the men with red faces!). 
Be on the look out for cars with weird looking 
aerials, but be careful. Rushing up to a police car 
and asking for a QSL just isn't appreciated. 

Little birds have whispered that Italian stations 
are shortly to have a prefix shuffle. The I callsign 
stays but the number which follows will indicate 
the province. Another correspondent told tales of a 
DXpedition to Chatham Island but I didn't hear 
anything of them at all. Perhaps my front end is 
more selective than I think; anyone hear sigs 
from that direction? 

SIGS RECEIVED 
Desmond Clark (Amersham) is hoping to visit 

CN8 and 7X0 this summer and says he hopes to 
hear G3JDG on topband -I hope he hears G3JDG 
on topband too! Meanwhile his P.W. progressive 
s'het has been modded and multi -band log reads: 
80- CT2AS, EA6BG, K1ANV, OD5BA, VE1IE, 
VOIAL, W 1BL, ZL4KE: 40- HCOBU /HP1, 
LX1BW, XE3EB; 20-- CE6EZ, CE8AA, FP8CS, 
FR7ZG, HSIMD, JA3IG, OA4AI, UWOJA, 
VE6TP, VE7ZA, VE8RCS, VK2WD, VK3AK, 
VKOIA, VP8KD, VP8KO, YBOAAB, ZL2ACP, 
ZL3KV, ZL4LM, 5V4EG, 6W8DY, 9K2CF, 
9X5AA, 9Y4EH. All these on s.s.b. 

R. Dinning (Ayrshire) HA350 plus PR30X, 
380ft. long wire (my, that is a long wire) got these 
on 15 s.s.b. -CT2AS, EL2J, FM7WQ, HC2HM, 
HRIKAS, HR1WTA, KP4AZV, KV4CF, 
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MP4BGY, OD5AT, PJ2CQ, SVOWN, TF2WJR, 
TI5CPG, VK2FA, VK2SI, VP8KO, VQ8CC, 
ZL3KV, 9G1GK. Ten metres s.s.b. raised- 
CR6KD, KP4DED, KV4FA, KZ5EK, MP4BGX, 
OD5BZ, SVOWN, VP2LX, YO9CN and hosts of 
W's. 

Paul Sams (Romford) RX -60N, 55ft. end fed, 
had a session on 20 s.s.b. for- EL4BU, HBO LL, 
JA9KG, KL7EBK, PY2RE, PY7VON, VK2AYE, 
VK9NT, YN1HF, ZD8NK, ZL1AON, ZL2JB, 
ZL4BC, 7X2ARA, 9K2PS. 

P Cavill (Glos.), who has a CR45, received a 
mixture of s.s.b. and a.m. from -CT1LM, EA2DZ, 
TI2CMF, VEIASN, VE3ETS, VK2PL, WA2EUA/ 
Pl, YV1WX, 5A1TX, 6Y5JB, 9H1BG. Aerial was 
130ft. long wire and the band 10 metres. 

Pat Johnson (Durham) has an unstable RX60 plus 
PR30 with a 60ft. wire thrown in for good measure. 
Eighty metres produced s.s.b. from - CT1SQ, 
EA7ID, HB9XL, K2ADY, K3NPV, LX1JE, 
OA8VE, OD5BA, OX3WX, TF3BE, TF5TP, 
VE1AAW, VE1AX, VE2BBY, VO1AK, W1EFM, 
WB2RDO, WQJHP, XE1KB, YV5DU, 9H1BL. 
Forty metres produced- CR7HM, CTIWA, EA3JO, 
HK3AIS, HV3SJ, YVIPW. (Psst! How can I make 
my rx unstable OM ?) Pat says that EUs average 5 
and 9 plus 10dB, OX and TF 5 and 9, VO/VE /W /K 
5 and 7 to 9, S. America 5 and 5. This is for 80. 
Best listening times -2400 on for Canada and USA, 
0630 -0730 for S. America, East coast Ws and 
Oceania. 

M. Pipes (Derby), Trio rx, 66ft. end fed is a 20 
s.s.b. fan. The log reads- CR7PC, HR2WTA, 
KV4EY, MP4TCE, ODSFA, PY7APS, SV1CA, 
TALKT, TG9EP, VK3RZ, VK7KJ, YV5AG, 
ZD8Z, ZS3JJ, ZSSDC, ZL6OY, 3A2CQ, 4Z4HG, 
5A1TF, 5Z4KL, 6Y5GB, 7XOBF, 9H11, 9Y4GM. 

C. Davis (Stoke -on- Trent) confesses to neglect- 
ing his homework to hear -CN8DT, CR6LF, 
HI8XPM, TF2WLM, UAOBS, VK2AOF, VK3LA, 
W7LFA, 4X4IH, 9Y4VT. All heard on a Monarch 
HAM -1 and 50ft. end fed. 

A. Hall (Folkestone), 888A plus a.t.u. (ten out 
of ten), 110ft. end fed, admits he has tendencies 
towards 80. His best for the band includes 
CTILN, GB2IBS, KIRA /P, K2INO, K3UED, 
K4ASA, K4GSU /P3, VE1IE, WOGEP, W1HO, 
W2OK1, W3AQX, W4EYM, WAORZR, WA2APQ, 
9H1BL. 

J. Hill (Germany), CR70A plus PR30 logged 
these on 28Mc /s a.m.- OZ1AD, W3BIW, W4CSR, 
W9DLC, and UA3VKT running 10W. 

C. Morgan (Wallsend) CR150 /2, 25ft. vertical has 
been roaming topband. He hooked- GD3VWN, 
GI6TK, GM3HLQ, HB9CM, HB9YL, OK1ATP, 
OKIJOE, OM2BM, WIBB /1, W2GGL, W2RAA. 
He hopes to erect a 132ft. wire soon so that it's 
ready and tested by next winter. 

CONTESTS 
Not a very active month for contest fiends. My 

little black book shows only two. March 8th- 
9th, BERU contest and also 8th -9th, the YL /OM 
c.w. contest with the kick -off at 1800 on the 
Saturday. 
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Build yourself a quality 
transistor radio 

backed by our 
after sales service! 

roamer seven mk IV 
SEVEN WAVEBAND PORTABLE 

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

pocket five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND (to 50 
metres approx.) P03TABLE 
WITH SPEAKER AND EARPIECE 
Attractive black and gild case. Size 51 z 11 x 
31in. Tunable over both. Medium and Long Waves 
with extended M.W. nand for easier tuning of 
Luxembourg, etc. All first grade component - 
7 stages -5 transistors and 2 diodes, supersensitive 
ferrite rod aerial, fine lone moving coil speaker, 
also Personal Earpiece with switched socket for 
private Ilntening. Easy Lulld plans and part price 
list 1/6 (FREE with parts). 

Total building costs 

44'6 P " 3/6 

transona five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND (to 50 
metres approx.) PORTABLE 
WITH SPEAKER AND EARPIECE 
Attractive case with eel speaker grille. Size 61 s 
41in. s ii in. 7 stages -5 transistors and 2 diodes, 
ferrite rod aerial, tuning condenser, volume control, 
One tone moving coil speaker also Personal Earpiece 
with switched socket for private listening. All first 
grade components. Easy build plans and part price 
list 1/6 (FREE with part.i 

super seven 
THREE WAVEBAND PORTABLE 

WITH 3in. SPEAKER 

Attractive °sae eize 71 x 51 x llln. with gilt 
fittings. The Ideal redo for home or outdoors. 
covers Medium and wag Waves and Trawler 
Band. Special circuit Incorporating 2 R.F. Stages. 
push pull output, ferrite rod aerial, 7 transistors 
and 2 diodes, 3tu. speaker (will drive larger 
speaker) and all first grade components. Easy 
build plans and part price list 2/- (FREE with 
parts). (Personal Earpiece with switched socket for 
private listening 5/- extra.] 

Extra M.W. band for 
easier tuning of Luxembourg, 
etc. Built in ferrite rod aerial for 
Medium and Long Waves. 5 Section 22in. 
chrome plated telescopic aerial for Short Waves - 
can be angled and rotated for peak S.W. listening. Socket 
for Car Aerial. Powerful push pull output. 7 transistors and 2 
diodes including Micro -Alloy R.F. Transistors. Famous make 7 o 4in. P.M. speaker for 
rich -tone volume. Air spacer) ganged tuning condenser. Separate on/off switch, volume 
control, wave change switches and tuning control. Attractive case with carrying handle. 
Size 9 x 7 x 4in. approx. First grade components. Easy to follow instructions and 
diagrams make the Roamer 7 u pleasure to build. 

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 

47'6 P. P. 

3/9 

Total building costs 

69'6 P. & P. 

4/6 

roamer six 
SIX WAVEBAND PORTABLE 
WITH 3in. SPEAKER 
Attractive c with gilt fittings. Size 71 o 51 a 
11in. Tunable on Medium and Long waves, two 
short waves. Trawler Band Phu an extra M.W. hand 
for easier tuning of Luxembourg. 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 
part). (Personal Earpiece with switched socket for 
private listening 5/- 

Total building costs 

7 9' 6 P& P. 

4/6 

* Callers sida entrance Stylo Shoe Shop 
* Open 10 -1. 2.30 -4.30 Mon -Fri. 9 -12.30 Sat 

TWO WAVEBAND PORTABLE 

ti stages -6 transistors and 2 diodes. 
Covers Medium and Long Waves. Top 
quality 31ín. 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 ease with 
gilt fittings. Size 61 x 4 x tin. Easy build 
plans and part price list 2/- (FREE 
with part). 

Total building costs 

69 °6 
P. & P. 

4/3 

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

I enclose £ please send items marked 

ROAMER SEVEN ROAMER SIX 

TRANSONA FIVE SUPER SEVEN 

POCKET FIVE MELODY SIX 

Parts price list and plans for 

Name 

Address 

PW4 

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

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

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

Tet. 799-0199/1449 

LAS 7/9 
1D5 7/6 
1H5 7/- 
1LD5 6)- 
1N5GT 8/- 
1R5 8/- 
184 5/6 
186 4/6 
1T4 4/- 
3A4 4/- 
3Q4 7/9 
3Q5 7/- 
884 6/8 
314 6/9 
5R4GY 10/6 
5U40 4/- 
5V4G 518 
5Y30T 6/- 
57.4G 7/- 
6/80L2 15/- 
6A7 15/- 
6A80 12/6 
6AC7 41- 
6AK5 5/- 
eALO 4/8 
6AM5 2/6 
6AM6 3/8 
6AQ5 6/8 
6A87G 16/- 
6AT6 4/9 
BAUB 5/- 
6B4G 20/- 
6B8G 2/- 
6BA6 6/- 
6BE6 5/- 
613116 9/- 
6BJ6 9/- 

6BQ7A 7/- 
8B117 17/- 
613118 12/8 
61387 26/- 
613W8 14/6 
6BW7 1e/- 
6C4 5/- 
6(5G 6/- 
6C8 ero 
6080 6/- 
BCDBG 84/- 
6CH6 7/8 
8CW4 12/- 
6D6 8/9 
6E5 7/6 
8FI 12/6 
81750 6/- 
eFBG 6/- 
6F80 5/e 
61'11 e/6 
8F13 6/6 
6F14 12/8 
6F23 1e/- 
6F24 14/- 
81825 15/- 
8F28 14/- 
806 2/8 
6H6 Cl- 
8J6M 9/- 
0360 41- 
6J5GT 6/6 
8J8 8/6 
8J7M 8/6 
8J70 e/- 
13J70T 7/6 
6X60T 5/- 
6K7M e/8 

8K70 2/- 
6K7GT 4/6 
6K6M 11/6 
6X80 8/- 
6K8GT 7/- 
6X29 16/- 
6L1 18/- 
6L60 7/9 
6L18 6l- 
6Q70 6/- 
6Q70T 8/6 
68A7M 7/- 
68C7 7/- 
68á7 6/- 
68H7 8/8 
68Y7 e/- 
88H70T 4/9 
88L7GT 61- 
88N70T 5/0 
68Q7 7/6 
61140T 12/- 
6U50 7/6 
8178M 12/- 
8V80 4/8 
8V6GT 8/6 
6X4 4/8 
6E50 4/8 
6X6GT 8/- 
7B6 11/6 
7B7 7/8 
7C0 16/- 
7C4 15/- 
705 8/- 
7117 6/6 
7R7 13/- 
787 46/- 
7Y4 8/6 

9BW6 71- 
10C1 18/8 
10C2 12/8 
10F1 14/9 
10F3 18/- 
10F9 10/6 
10F18 8/- 
10L1 8/- 
IOLDI110/6 
10P13 18/6 
11E3 70/- 
12AT6 4/9 
12AT7 8/- 
12AU6 5/9 
12AU7 6/9 
12AX7 6/8 
12BA8 8/- 
12BE6 6/8 
1208áT 5/- 
12E1 20/- 
12J56T 2/e 
12J70T 6/e 
12K7GT el- 
12K8GT 8/- 
12Q70T e/- 
128A7 8/- 
12867 e/- 
128H7 8/- 
128J7 4/8 
1281E7 4/9 
128117 Si- 
14H7 9/8 
19AQ5 5/- 
20D1 10/- 
20F2 14/- 
201.1 20/- 
20P4 20/- 

20P8 20/- 
25A6 8/8 
25L6GT 7/- 
2575 e/- 
25Z4 8/e 
25Z5 8/- 
2656 8/6 
28D7 9/8 
SOCI 6/9 
30C16 16/- 
30017 161- 
30C18 151- 
30E5 17)- 
30FL1 18)- 
30FL1219/- 
S0FL1416/6 
SOL15 17/- 
30L17 17/- 
30P12 16/- 
30P19 16/- 
30PL1 1e/- 
30PL13 18/8 
30PL1415/- 
35A5 11/6 
3516 5/9 
36W4 4/6 
S6Z3 10/- 
357AGT 8/6 
36Z5 8/- 
37 e)- 
42 e/- 
50B5 e/6 
5906 6/8 
60CD60811- 
60L8GT e)- 
75 9/8 
78 Si- 

80 7/6 
85A2 7/3 
160B2 11/6 
15004 9/6 
801 8/8 
807 9/- 
813118A 

180/- 
818 801- 
886A 16/- 
954 6/8 
1626 6/8 
4022AR87/- 
5785 12/- 
7193 2/- 
7475 14/- 
A61 7/9 
ATP4 2/3 
ATPS 12/- 
ATP7 8/6 
A172 80/- 
AU5 8/9 
AZI 8/- 
AZ31 10/- 
C11L31 16/- 
CCH35 16/- 
CL33 20/- 
CY30 12/e 
CY31 8/6 
DAC32 7/- 
DAP91 4/6 
DAF96 7/8 
DC090 10/6 
DF33 el- 
DF70 9/- 
DF91 4/- 
DF92 9/- 

DF98 7/6 
DH77 419 
DKS2 7/9 
DK91 e)- 
9K92 9/- 
DK96 7/9 
DL86 /bl- 
DL92 6/8 
DL93 4/- 
DL94 8/9 
DL95 7/9 
DL96 7/6 
DM70 6/- 
DY86 8/- 
DY87 6/8 
E88CC 12/- 
EA50 8/8 
EABC80 6/e 
EAF42 10/- 
EB41 10/- 
EB91 8/- 
EBC33 8/8 
EBC41 9/9 
EBC90 4/8 
EBF80 7/6 
EBF83 9/- 
EBF89 6/8 
EBL1 14/- 
EBL21 12/- 
EBL3127/6 

ECF80 8/6 
ECF82 6/6 
ECR2112/8 
ECH3511/6 
ECH4211/- 
ECH81 6/9 
ECH83 8/8 
ECL80 7/- 
ECL82 7/- 
ECIA3 10/8 
ECL86 9/- 
ECLL800 

80/- 

EF9 20/- 
EF37A 7/- 
EF39 8l- 
EF4I 10/- 
EF50 61- 
EF80 6/- 
EF85 7/- 
EF86 e/6 
EF89 6/e 
EF91 8/6 
EF92 2/8 
EF98 15/- 
EF183 6/8 
EF184 7/- 
EL32 8/6 
EL33 12/8 
EL34 10/6 
EL41 10/e 
EL42 e/e 
EL84 4/9 
EL90 6/8 
EL95 6/8 
ELL80 20/- 
EM34 21/- 

E7680 7/6 
EM81 8/8 
EM84 7/8 
E8U15080/- 
EY61 7/6 
EY86 7/- 
EZ35 6/- 
EZ40 8/8 
EZ41 9/6 
EZ80 5/6 
EZ81 5/6 
0Z30 10/- 
GZ32 10/- 
0234 11/- 
KT36 18/- 
KT81 17/6 
KT88 21/- 
KT81 86/- 
KT81 (705) 

15/- 
KT88 50/- 
KTW81 8/6 
KTZ41 61- 
MIA 17/6 
MLB 6/- 
M8P4 10/- 
MU14 7/6 
MX40 12/8 
N78 19/- 
N108 26/- 
NOT1 8/- 
NOT? 60/- 
0A2 6/- 
0C3 7/- 
OZ4 4/8 
PC86 11/6 
PC88 11/8 

PC97 8/9 
PC084 6/6 
PCC89 10/6 
PCC1891016 
PCF80 6/0 
PCF82 8/6 
PCF84 8/- 
PC786 9/- 
PC7801 9/9 
PCF802 9/9 
PCF80516/- 
PCF80618/- 
PCF80816/8 
PCL82 719 
PCL88 10/8 
PCL84 8/0 
PCL85 9/8 
PCIA6 9/8 
PENA4 20/- 
PENB420/- 
PEN45 7/- 
PEN46 4/- 
PL36 10/9 
P181 8/- 
PL82 8/e 
PL83 7/6 
PL84 7/- 
PL500 14/6 
PX4 14/- 
PY33 10/9 
PY81 5/9 
PY82 618 
PY83 7l- 
PY800 9/8 
PY801 9/6 
R2 7/e 
1119 7/9 

RO5/50080% 
8130 40/- 
814 8/- 
6P41 8/8 
8P81 8/6 
8TV280/80 

96/- 
8.125 19/6 
817216018/6 
T41 17/6 
TDD4 8/6 
U10 7/6 
U14 7/8 
U19 86/- 
U25 15/6 
U28 16/6 
U78 4/6 
17191 1e/9 
U251 16/2 
USOl 12/6 
U403 e/e 
U404 7/6 
U801 88/6 
UABC808/e 
TiAF4910/8 
U$C41 9/8 
UBC81 9/8 
L'BF80 7/- 
UBF89 7/6 
UCC84 8/8 
UCC85 7/6 
UCF80 9/6 
UCH42 10/6 
UC1181 71- 
UCL82 7/8 
UCL83 10/- 
UF41 10/6 

UF89 7/6 
UL41 12/- 
UL84 7/ 
UM80 5/8 
11176 13/6 
UU7 13/6 
UU9 8/3 
17Y21 9/6 
1.7741 816 
UY88 8/6 
VMP4G 17/- 
VP4B 26/- 
VR105/30 

6/8 
VR150/30 

61- 
VT25 15/- 
VTS1 80/- 
VU111 8/9 
VU120 12/6 
VU608 86/- 
W81M 12/6 
XH1-5 6/- 
XP1-6 6/- 
X8G1510/- 
Y83 7/8 
Tabee 
3E01 e5/- 
SFP7 29/- 
0071 55/- 
CV1526 40/- 
ACR131100/- 
VCR97 86/- 
VCR517B 

461- 
VCR517C 

481- 

EC90 5/- 
ECC81 8/- 
ECC82 6/9 
E0083 6/8 
E0034 5/8 
ECC85 5/- 
E0(:88 7/6 

SPECIAL 24 HOUR SERVICE 
OBSOLETE TYPES A SPECIALITY 

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

Manufacturers and Export Inquiries Welcome 

Special 24 Hour 
Express Mail 
Order Service 

DAF91, DF9I, 
DAF96, DF98. 

AC127 7/e 
ÁF114 
AF115 7/- 
AF118 
AF117 6/6 

SETS 
DK91, DL92 
DX96, 01,96.. 

OC25 11/- 
0028 1e/- 
0036 11/8 
0044 4/8 
0045 4/- 

OF VALVES 
or DL94 

.. . 

TRANSISTORS 
0071 4/6 
0072 61- 
0011 8/- 
0078 8/- 
0077 8/- 

.. 

.. 

0081 
0CB1)) 
OC81DM 

0082 

20 
29 

4/- 
4/- 

e/- 
e/- 

- plus p...4:tee 
- plus post:ige 

0062D 6/- 
0083 el- 
00170 7/- 
00171 8)- 
00200 7/8 

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

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

THE ELECTRONIC COMPONENTS CATALOGUE 

THAT SETS THE STANDARD 

Used and 
acclaimed by:- 

SCIENTISTS 
ENGINEERS 
TECH N ICIANS 
TEACHERS & 
STUDENTS 

Of course no catalogue Is ever really 
finalised. As soon as we have one 
edition off the press, our researchers get 
busy finding out what is the latest in the 
world of Radio and Electronics -ready 
for the next printing. 

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

Please write Name 9 Address in block capitals 

NAME 

ADDRESS 

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

W. S. FOWLER 
IN THIS FINAL ARTICLE IN THE SERIES, 
DETAILS ARE GIVEN OF PRACTICAL CIR- 
CUITS USED IN TAPE RECORDERS. 

FOR general usefulness, the mains powered tape 
recorder has several advantages over battery 
models. A possible exception to this are the recent 

cassette loaded recorders which employ tape of half 
the normal width; } instead of kin. Two tracks are 
used and the machine thus approximates to the 
standard four track machines in performance. The 
vexed problem of capstan speed stability is tackled 
by the use of a transistorised "feedback regulator. 
Furthermore the disadvantages of d.c. bias and 
permanent magnet erasure are obviated by the use 
of a.c. bias, coupled with the use of an a.c. erase 
head. Again, because of power requirements this 
last feature is generally restricted to mains powered 
recorders. 

Constructors who wish to build a useful and 
reliable mains tape recorder are referred to the 
article in PRACTICAL WIRELESS for March, 1968. 
Using a B.S.R. TD2 deck, this recorder can be 
cheaply constructed and it would be difficult to 
improve on this without considerable expense. 

The TD2 deck does however operate at a fixed 
speed of 3; i.p.s. and for those constructors who 
wish to obtain increased economy on the one hand, 

°Add- or'section 

0.5 
Mn 

Shielded 
input lead 

and also have the availability of a higher quality 
performance, it is suggested that the TD2 deck 
should be replaced by the TD10 B.S.R. deck. 
Alternative decks providing similar facilities are the 
Thorn and the Collaro Magnavox, four track ver- 
sions are also available. 

FREQUENCY CORRECT /ON 
It has been assumed so far that the frequency 

response of the recording tape is linear, i.e., the 
output of the tape will correspond to the input. In 
practice this is not so and the losses in the tape head 
itself, together with the irregular response of the 
tape, necessitate some form of frequency correction. 
Normal practice consists in reducing the bass fre- 
quencies and accentuating the treble frequencies 
during the recording process while on playback the 
bass frequencies are boosted. 

Some tape recorders employ a frequency selective 
choke which is connected in the grid circuit of the 
second stage of the amplifier and is brought into 
circuit when the machine is in the record position. A 
more common method is the use of frequency selec- 
tive negative feedback. 

A simple method giving good results shown in 
Fig. 11, consists of limiting the value of the cathode 
by -pass condenser of the second stage of the ampli- 
fier. The normal 25mfd by -pass condenser should 

be disconnected on its 
positive (cathode) side. A 
0.05mfd paper condenser 
can then be connected 
across the cathode by -pass 
resistor. The disconnected 
positive lead of the elec- 
trolytic condenser is con- 
nected to a small on /off 
switch. The other connec- 
tion of the switch is taken 
to the cathode. In the 
record position, the switch 
is "off" and the 005mfd 

Ol condenser provides any 
NF easy path to earth for the 

higher audio frequencies, 
while the low freouencies 
are reduced through nega- 
tive feedback. In the play 
position, the switch is 

H.T.t250V 

1 
To 
R/P 

switch 

1O}J F 

In 100 
tOOkR PF 

0.05 
}JF 

Normal 
Gram. input 

'Record' 
equaliser switch 

H; 

Fig. 11 Circuit of an add -on unit which may be used in conjunction with a record player amplifier. 

"on" and the electrolytic 
condenser is brought into 
circuit, restoring normal 
linear amplification. 
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AN ADD -ON UNIT 
The B.S.R. TD2 tape deck unit can be purchased 

fairly cheaply and if this deck is installed in, or 
adjacent to, an existing radiogram or player unit, 
the total cost of providing recording and playback 
facilities need not exceed £10. The deck itself needs 
the normal mains connections to power the drive 
motor; the only other connections are those to the 
record /play head and to the erase head. 

The signal which is to be recorded on to the tape 
must be derived from the main radiogram amplifier. 
Referring to Fig. 11 it will be seen that the signal 
is taken from the anode of V3 (the output valve). 
In this case the valve is an EL84, but this is unimpor- 
tant, nor does it make any difference if the final 
circuit is in push -pull. All that is required is to 
obtain a signal from the anode side of the output 
transformer T1. This is fed via the capacitor/ 
resistor chain to the record /play head, through a 
two -way switch, the other lead of the record /play 
head is permanently connected to earth. 

For replay the output of the record /play head 
is too low to feed directly into a gramophone ampli- 
fier and pre -amplification is provided by the add -on 
valve VI. This is an EF86 high gain amplifier circuit 
and the a.f. output is fed via a 0.01mfd to the 
volume control circuit of the gram amplifier. If 
desired, a small transistorised preamplifier could be 
used here. 

ERASE AND BIAS 
So far, little has been said about the provision of 

a.c. bias and erase voltages which are necessary 
when an erase head is used in place of the simple 
permanent magnet. Basically, a small output valve 
such as an EL84 is used in an oscillator circuit to 

To HT-I- 

lkfl 
V 

° Record ' 
function 
switch 

A.C. Erase 
voltage 

0 

To 
Erase 
head 

AC. bias 
voltage 

To 
100 Record 
pF IP ayback 

head 

500 
kR 

Nam 

0.1»F 270 il 

Fig. 12: Circuit of an oscillator for providing a.c. bias and erase 
currents. 

provide a frequency of about 50- 70kc /s. Details of 
the circuit are shown in Fig. 12. 

The oscillator coil, Ti, shown can be purchased 
for about seven shillings. The coil usually has a 
ferrite dust core which gives some control over the 
actual oscillator frequency. It will be noted that this 
circuit also provides a.c. bias for the record /play 
head. Only a small amount of bias is necessary and 
this is fed directly from the anode through a 100pF 
capacitor. This capacitor is connected permanently 
to the record /play head, but as the oscillator is only 

950 

brought into operation on record, it performs no 
function when the machine is in the play position. 

The oscillator coil has a secondary winding and it 
is this which is connected directly and permanently 
to the erase head. Most erase heads function at low 
impedance in order to avoid the build up of awkward 
r.f. potentials in the recorder circuit. A simple test to 
ascertain if the oscillator /erase system is functioning 
correctly consists in connecting a 6V flashlight bulb 

350pF 

Potentiomt'r 
to vary bias 

voltage 

100kn 

Erase voltage 

11 

To Erase head 

HT+ 

Erase 
Bias 

switch 

Bias 
voltage 

To 
Record 

Playback i / 
head L 

Fig. 13: Arrangement using a double- triode for a push -pull 
oscillator. 

470 
n 

across the erase head, in the record position enough 
power should be generated to light this bulb. 

If an EL84 valve is not readily available, a double 
triode a.f. amplifier valve such as an ECC82 may be 
employed instead. The circuit for this type of 
oscillator is shown in Fig. 13 and the output is pro- 
vided by the push -pull operation of the two halves of 
the triode. This gives a purer waveform for the 
bias and erase. In this circuit, variable control of 

HT-FA, 

0.01)JF 

moo 

From 
A.F 

stage 

0.1»F 

51A 

10K0 

51B 

470 
KO 50N F 

100 
PF 

L S, 

To 
Erase 
head 

To 
Record 

Playback 
head 

HT- 
_1_ 

Fig. 14: The output pentode may be used in the circuit shown 
for providing erase and bias current while recording. 

www.americanradiohistory.com

www.americanradiohistory.com


Malta d 
DATA 1001( 

for 1969 
Get up -to -date with the latest 

Is of curard Mull d IVest 

published. It contains detai 
components 

for Ra 

applications Each section, colour 
picture tubes, semiconductors 

and 

arables and 

coded 

for and k 
referepCe, includes comp 

coded for q lus details of the latest devicEs 

the rep 
rep lacement market. 

in the 

copy {rom your iota/ TI/retdr 

or send 3/6 plus 9d(or postage 
and 

in direct toAlullardLtd ack g U ,p 

MullardMullard Limited, Distributor Sales Division, Mullard House,Torrington Pia :.e, London WC1. 
CED7s 
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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. ft 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, Intertext House, Parkgate Road, London, S.W.11 

Please send me the ICS prospectus -free and without obligation. 

(state Subject or Exam.) 

NAME 

ADDRESS 

4/69 

1 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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EWMAR 
ELECTRONICS Dept. APR 9 

30132, Shudehill ,Manchester4.TeI:0618327710 

15,Whitechapel, Liverpool.Tel:051.236 0738 

SEND FOR A FABULOUS COLOUR ILLUSTRATED SOUND AND SCIENCE 

CATALOGUE, 88 PAGES CRAMMED WITH PICTURES AND INFORMA- 

TION ON ALL THE LATEST ELECTRONIC AND SCIENTIFIC GADGETS, 

ACCESSORIES AND EQUIPMENT, ONLY 1/6 P. Et P. 1 / -. 

FREE GIFT OFFER OF A BRAND NEW WORLD FAMOUS E.M.I. FISK SOLARI- 
SCOPE VALUE £2.2.0 WITH EVERY ORDER VALUE £5 AND OVER. THIS UNIQUE 
INSTRUMENT WHICH IS A BOON TO SHORT WAVE LISTENERS CLEARLY 

SHOWS THE AREAS OF DAYLIGHT AND DARKNESS ALL OVER THE EARTH 
AT ANY GIVEN HOUR. 
ORTOSLIDE UNIT. Fits any tape recorder, 2 or 4 track. Can be fitted in minutes. 
List price 58.17.6. Our Price ONLY 59/11 (2 / -). Send B.A.E. for Leaflet. 
ACOS ROUND Crystal Mike Insert, Iiin. diameter. 7/8. P. A P. 6d. 
CRYSTAL HAND MIKE. Robust and sensitive. Cream plastic case. Just the thing 
for tape recorders, 10 /6. P. & P. 1/6. Similar with bellt-in stand, 1216. 

INTER -CONS. DE LUXE TRANSISTORISED HOSIER. 2 -Way. With cable. Uses PP5 
battery. OUR PRICE 59/11. P. & P. 2/ Ideal baby alarm. 
4 TRANSISTOR 3W AMPLIFIER. Size 25 x 2; x liin. 3, 8 or 150 output, 9 volt 
battery operated. Highly sensitive. Price (less battery) 52/6. P. A P. 1/6. 

CAPACITANCE SUBSTITUTION BOB. Range from 0001mFd to 22mFd. Complete 
with leads, 25/ -. P. A P. 2/ -. A 'must' for the bench. 
RESISTANCE SUBSTITUTION BOX 150 to 10,0000 low range, 15k0 to 10mo 
high range, 40/ -. P. A P. 2/- (both modele complete with leads). 
NEW MODEL HI -FI 8 WAY VARIABLE CROSSOVER NETWORK, 68 / -. P. A P. 2/6. 
Ili -FI Tweeter, mod CTIO. Spec. 150 10 Watts. 1,500- 16,000 c /a. Sensitivity 104dB. 
32/6. P. & P. 2/6. 
BATTERY ELIMINATORS, replacement for PP9, 29/6 (2 / -). PP3, 25/- (1/6). 

GUITAR MICROPHONE. Unobtrusive, lightweight fitting °imply requires clipping 
into the instrument cutout. Size only 11 x i x e /tein. thick. Gold anodised finish. 

Complete with 7E. shielded lead. High impedance .12/6. F. A P. 1 / - 
DUVIDAL CRYSTAL MICROPHONE MODEL CM21. With built -in stand. Hand- 
somely styled In two -tone grey plastic case with silver trim and intended for use 
with moat tape recorders and small amplifiers. Fold out stand permits hand or table 
use. Complete with 9ft. insulated screened lead and moulded standard miniature 
jack plug. Size 3 x 35 x lin. High Impedance. 12/6. P. A P. 1/6. 

DUVIDAL DYNAMIC MICROPHONE MODEL DM891. With built -in stand. High 
grade dynamic insert in tough, black plastic body with grey and silver trim. Fitted 
with pull -out stand for desk use. Direct replacement for many recorders; standard 
50K ohms impedance permits use with must other equipment. Size 25 x 1) x lin. 
deep. Complete with Oft. cable and standard phono plug. 25/ -. P. A P. 110. 

MYPHONE CRYSTAL MICROPHONE MODEL CM-8. Extremely versatile stick 
microphone with muting switch that can be used with floor stand, desk stand, or 

In the hand. Finished in chrome and black enamel, supplied complete with lead and 
removable stand adaptor. High impedance only. 87/6. P. A P. 2/-. Base 5/- extra. 
DUVIDAL LI LUIE CRYSTAL MICROPHONE MODEL 01(50. A new, versatile 
stick microphone you can use with a desk or floor stand, neck hameau or simply hold 
in the hand. Beautifully finished in satin chrome and measuring only lin. long x l;in. 
maximum diameter. With built -in muting switch and supplied complete with lead, 
neck harness and stand adaptor that permit. instant detachment or replacement 
from the stand. High impedance only 61.9.6. P. A P. 2 /-. Base 5/- extra. 
MYPHONE DYNAMIC MICROPHONE MODEL MS-11. A desk microphone on premed 

feel base with adjustable swan neck stand En. long. Very attractive compact design 
finished dark brown enamel with contrasting silver flniah stem and trim. Base fitted 
with on /off switch. Microphone 3 ;in. long x din. diem. Base 41 x 3 a tin. Impedance 
50K ohms. Supplied with fitted lead. 22.9.0. P. A P. 5/-. 
DUVIDAL DYNAMIC MICROPHONE MODEL DM -801. Robust broadcast studio type 
microphone, adjustable for 600 ohms and 50K ohms impedance. Microphone pivots 
on fitted stand adaptor which includes built -in on /off switch. Supplied with connector 
and cable. Maximum dimensions, including adaptor 7 x 21 x If in. With dual impe- 
dance adjustment. 64.11.0. P. A P. 4/ -. 
ARET DYNAMIC MICROPHONE MODEL DM -155. A hand stick microphone, black 
crackle finish with chrome trim. Insert Is housed in unusual "golf- bail" shaped, 
perforated case. All metal construction. 50K ohms impedance. Fitted on/off switch 
and connecting cable. Size overall length 6 ;In., ball lila. in diem. £2.13.6. P. A P. 3/-, 

PRECISION VERNIER DIALS. Univ. mounting for std. ;In. drives. Complete range of 

three progressively sized precision planetary drives. Vernier Dials, each with approxi- 
mately 8 to 1 ratio. Can be mounted on any panel surface, and requires only drilling 
for Cuing screws and centring hole for metal insert to receive )in. drive shaft. Attrac- 
tive all -metal dials having brushed silver finish with deeply etched enamel filled en- 

graving that provides maximum legibility, even in poor lighting conditions. Each dial 
is graduated to 0 to 100 over 180° and fitted with large sure-grip knob and housing. 
Mechanical construction is phosphor -bronze and brass throughout Range available: 
Type 121n. diem. x lin. deep, 1016. Type 2 21in. diem. x 1; in. deep, 18 / -. P. & P. 1/6, 

pENIIINE DI 
T S 

replacements for the 
popular types: CBLP IIBSR 

7/11 
CS STEREO-BBR TS LP /STEREO- COLLAR° 

STU DI O "O" LP /RONETTE- f3A$HARD GCS LP -ÁC08 GP85 /87 LP- RONETTE 
BF40 /LP- OARRARD GC2 LP. Sapphire also available at 8/11 euch. 

TWEETER. 2 4in. Black plastic cone, Square Frame, E.M.I. 311,12/8, plus I /6 P. A P. 

EXTRACTOR FANS. Brand new 230/250 volts A.C. mains operated extractor fans. 
Absolutely complete except for external shrouding which can be readily made up 
from simple sheet metal wrapping to suit any particular installation. Continuously 
rated, smooth silent running induction motor, balanced, 2- bladed Blu. fan. She 
7) x 41n. deep. 851 -. P. A P. 4 / -. 
TELEPHONE PICK -UP COIL. Actually a special, sealed induction coil with rubber 
auction cup that simply attaches to telephone handset housing. Lead connects to 
amplifier or tape recorder, as required. 10/6. P. A P. 1/ 

DIIVIDAL AUTOMATIC TAPE SPLICER. Essential for editing and making im- 

maculate joins In broken tape. Twin clamps, hold broken ends in perfect alignment; 
integral cutting tool makes diagonal splice and trima away surplus splicing tape when 

join is complete. Size only 3 x 2 x l ;in. high.14/8. P. A P. 1/6. 

VERITONE NT200 DEFLUXER. A must for serious tape users! Tape heads become 
permanently magnetised with constant use; effect is cumulative and leads to back- 
ground noise that prevents the achievement of perfect recordings. Highly effective, 
mains operated device is simply applied to recording head and carries magnetic 
condition through series of hysteresis loops of diminishing amplitude leaving head 
substantially free of magnetism. Cleans any tape head in seconds. 35/6. P. A P. 1/6. 

PICK -UP CARTRIDGE REPLACEMENTS (tor all Record Players). ACOS GP /87 -2 
Mono 17/6. ACOS GP /91 -1 Mono de -luxe 21 / -. 

TERMS. Cash with order. No C.O.D. Order total £5 and over sent carriage paid. 
Guaranteed money refunded if goods returned perfect within 7 days of despatch. 
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the bias voltage is also provided by the 100kÇl 
potentiometer. 

It is also possible to make an output valve do 
double duty, so that it performs its normal output 
function on replay, but is switched to perform as the 
oscillator during record. This system is often used on 
domestic recorders and for constructors who wish to 
experiment with this method the requisite circuit 
is given in Fig. 14. Here the EL84 output valve has 
its transformer replaced by the oscillator coil by the 
operation of SI when the recorder is switched to 
the "record" position. It should be noted that if this 
circuit is employed, the tape "take -off" point cannot 
be made at the anode of the output valve, since 
this valve will not be in circuit during the recording 
process. 

RECORDING LEVEL INDICATION 
If the signal level applied to the record head is 

insufficient the recording made will be weak and the 
background level of noise high. Conversely, if the 
signal level is too high, severe distortion will be 
apparent on playback. It is therefore necessary to 

Fig. 15: Circuit of a magic eye 
record level indicator. 470k n 

o-i llr 0481 150kn 

From 
recording 
source 4 5 

H.T.+ 

provide some method of indicating the strength of 
the applied signal. This is frequently done by means 
of a "magic eye" valve and for constructors who 
wish to employ this method, the circuit is given in 
Fig. 15. The reference signal is taken via a 0lmfd 
condenser from the same point as the record signal 
and several experimental 
recordings should be made 
while VR1 is adjusted so 
that it just closes on 
the maximum permissible 
signal obtainable without 
distortion. Future record- 
ings should then be made 
with the magic eye just 
failing to close on peaks. 

A simple alternative 
method of assessing re- 
cording level, which may 
well be employed with the 
"add -on" deck, utilises the loudspeaker output signal. 
A 1mA meter is connected directly across the loud- 
speaker connections in series with a miniature diode 
detector rectifier and a 25ft potentiometer. This is 
set so that the meter reads just below full scale 
deflection (f.s.d.) on the loudest permissible signal 
(see Fig. 16). 

Heater and h.t. supplies are required for the add - 
on unit. This can often be done by tapping -off from 
the unit's own supply, provided that the gram or 

From 
output 
valve 

Output 
transformer 

2511 

Fig. 16: A simple record level 
meter. 

player is of the a.c. only type and with 6.3V heater 
valves. It must NOT be attempted with a.c. /d.c. 
radiograms or players. In this case a small separate 
power pack should be constructed. Alternatively, a 
transistor amplifier module could be employed to 
amplify the head signals on replay, and a similar 
module should be used to provide oscillator erase 
and bias. The only mains connection will then be to 
the deck itself, for the purpose of driving the deck 
motors. 

HOME WORKSHOP PRACTICE 
-continued from page 934 

sharp external corners. The jaws are smoothed off 
with a medium emery paper. 

The jaws are used mainly to raise the edges of a 
chassis and where it is possible to grip only one end 
of the jaws in the vice because of the width of chassis 
being held, it is a good plan to pinch the other ends of 
the jaws together with one of the "G" clamps from 
the tool kit. The secret of successful sheet metal 
working is to hold the work firmly. 

As and when finance becomes available to add to 
the tool kit, the following are strongly recommen- 
ded: 

One of the modern wire -strippers, which are 
adjustable for depth of cut. A set of taps and dies 
for thread cutting. It really is amazing how fre- 
quently this item is used once it is a part of the tool 
kit. In fact, the author never buys medium to large 
bolts nowadays, but simply runs a thread on to a 
round nail of suitable diameter, at one -quarter the 
price of a bolt. Most of the power tools in the 
author's workshop are bolted down with threaded 
six -inch nails and wing -nuts. 

As soon as possible, add a "Pop -Rivet" kit to the 
workshop tools. These are extremely easy to use 
and the fastenings are permanent, although the 
rivet is easily drilled out if necessary. Pop rivets 
are half the price of nuts and bolts. 

A good electric drill has numerous uses in the 
workshop. The modern two -speed type allows bits 
to be run at the correct speed, and the inexpensive 
kits which are often sold with the drill usually 
include a small grinding wheel which will be found 
essential for keeping edge tools in good condition. 
When the need is felt for an entirely separate power 
grindstone, a washing machine motor can be 
obtained, and a thread run on to the spindle in order 
to bolt the grinding wheel up tight, using large 
washers each side of the wheel for support. An 
effective cage of robust construction must be built 
round the grinding wheel in case of fracture at high 
speed. 

A stand can be obtained for the pistol drill which 
converts it into a drill press, or pedestal drill. This 
allows accurate vertical drilling, and frees one hand 
to hold the work. However, the slight inconvenience 
of continually changing attachments prompted the 
writer to obtain another motor and fit a chuck to it. 
This motor is lashed to the drill stand and remains 
permanently in position as a drill press. 

A machine vice for use in conjunction with the 
drill press is a useful little accessory, although the 
extension jaws previously mentioned, pinched to- 
gether with the "G" clamps, is a makeshift substi- 
tute. 
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RADIONIC 
LEARN AS YOU BUILD 

AT HOME 

THE EXCITING WAY 
Clear, simple, versatile, this rugged system can build almost any elec- 
tronic circuit. Ideal for the experimenter; the teacher and the complete 
beginner. Already used by well over 1,500 schools in the U.K. 

Selected by the Council of Industrial Design for all British Design 
Centres. Featured in Sound and Television broadcasts. 
Beautifully engineered: battery operated; no soldering; no prior knowledge 
needed. Results guaranteed by our technical department. People say: 

"I can only describe the results as brilliant, absolutely brilliant." 
"You have opened up a new world." 
"Nothing could paint the picture clearer than building these sets." 
"The kit has been used by my son (aged 10) with complete success." 
"Most impressive -a stroke of genius whoever devised it." 

UNIQUE! Our "No soldering" printed circuit board for superhet port- 
able. Simply insert components and tighten nuts. 
No. 1 Set Q7.12.9. 14 Circuits (Earphone) 
No. 2 Set £0.3.3. 20 Circuits (Earphone) 
No. 3 Set £13.14.11. 22 Circuits (7' x 4' Loudspeaker Output) 
No. 4 Set £18.15.5. 26 Circuits (incl. 6- transistor and reflex superhets) 
ELECTRONICS KIT: 30 plus circuits £19.7.0. (Prices Post Free) 

Full details from: 

RADIONIC PRODUCTS LIMITED 
ST. LAWRENCE HOUSE, 

29 -31 BROAD STREET, BRISTOL BS1 2HF 
Tel. (0272) 25351 

RADIO & ELECTRONIC 

INSTRUCTIONAL SYSTEM 

A No. 4 SET and 6- TRANSISTOR SUPERHET 

Theoretical Circuit Practical Layout 

///1// // ((/ I // / 

DISCOUNT WAREHOUSE 
i F 

"E ' i) '11 :111:1) to i. 11.1.L1 l.t.A.11- 
ANTEED AND BACKED BY COMET. 
OPENING HOURS. OPEN DAILY UNTIL 
5.30 .m. (8 p.m. THURS. AND FRI. EVENINGS) 
AN)ß 5 p.m. SATURDAY. 
COMPLETE FREE PRICE LIST TAIN- 

ITEMS ON REQUESES T. ING OVER 50 REQUEST. 

AMPLIFIERS 
DULCI 207 Stereo Amplifier 
DULCI 220 Stereo Amplifier 
LEAK Stereo 30 Standard 
LEAK Stereo 30in Teak Case 
LEAK Stereo 70 chassis . 

LEAK Stereo 70 in case 
GOODMANS Maxamp 
QUAD 33 Pre- amplifier 
QUAD 303 Stereo Main 

Amplifier .. 
ROGERS Cadet Mark III.. 
ROGERS Cadet Mark III In 

Teak Case.. 
ROGERS Ravenebourne 

50 W. Stereo 
ROGERS Ravenabourne 

in Teak Case 

TUNERS 
ARENA 211 Stereo with 

Decoder . 

DULCI PET 7 .. 
DULCI FMT 7 Stereo tuner 
LEAK Stereo Troughline 

tuner 
LEAK FM Troughline 
GOODMANS Stereomax 

AM /FM Stereo tuner .. 
QUAD Stereo FM Tuner , . 

ROGERS Cadet tuner 
ROGERS Raveesbourne 

tuner with decoder 
TRUVOX FM timer 

it eeoII/ . 

Retail Price 

£19 19 
£44 2 
862 0 
858 10 
863 0 
£69 10 
£54 0 
£A3 0 

£55 0 
£35 16 

£37 10 

859 10 

£64 0 

£39 18 0 

822 1 0 

£29 8 0 

£60 11 4 

£35 16 4 

£80 19 0 

860 0 0 

£20 12 6 

£60 16 3 

£35 6 0 

Cornet 
Price 

815 19 
633 1 
844 0 
848 14 
856 0 
861 0 
145 18 
886 11 

848 15 
2E8 19 

£31 17 

850 12 

664 8 

£34 18 
£18 18 
£23 19 

£42 19 
£30 10 

£70 19 
£44 15 
£17 13 

£52 2 
£30 5 

0 

6 

8 

0 

4 

0 

0 

0 

0 
0 

STEREO TUNER /AMPLIFIERS 
ARENA 2400 with decoder 
ARENA 2600 with decoder 
Teleton Equipment 
6021 AM /FM Multiplex 

Stereo TrmerlAmplifier 
70 Watte RMB . .. 

502X AM /FM Multiplex 
Stereo Tuner /Amplifier 
40 watts RMB .. .. 

302X AM /FM Stereo Tuner 
Amplifier 20 watts EMS 

MX.990 AMIFM Multiplex 
Stereo Tuner /Amplifier 
2 x 6 watts EMS complete 
with 2 Speaker Boxes 

F.2000 AM /FM Multiplex 
Stereo Tuner /Amplifier 
2 a 5 watts EMS with 
silicon Transistors 

11.8000 AM /FM Multiplex 
Stereo Tuner /Amplifier 
2 x 6 watts EMS complete 
with 2 Speakers . .. 

CMS. 400 AMIFM Multiplex 
Tuner /Amplifier with 2 
speakers and turntable .. 

TURNTABLES 
Garrard 3000 
Garrard 3500 .. .. 
Garrard 61,55 .. .. 
Garrard 6L66 
Garrard BL75 
Garrard BL96 
Garrard SP25 Mk 2 
Garrard AP76 .. .. 
Garrard 401 .. 

)(caner. 
Retail Price 

590 8 0 
£97 0 0 

£92 11 9 

£107 8 3 

£72 7 0 

864 13 2 

£43 0 0 

£60 19 6 

8136 0 0 

811 4 1 
£11 18 10 
813 10 11 
817 19 4 
834 14 11 
£44 6 9 
£16 6 4 
£28 8 1 
£31 2 10 

Comet 
Price 

675 0 0 
679 0 0 

676 0 0 

604 0 0 

669 19 6 

654 16 0 

687 0 

168 16 

299 0 

19 10 
110 1 
S11 18 
114 10 
688 19 
138 6 
211 10 
118 19 
226 10 

GOLDRING Lease OL.88 
GOLDRING Lenco OL.76 

THORENS 1261/11 .. 
THORENS 126 .. 
THORENS TD.160B .. 
THORENS TD.150A .. 
THORENS TD.150AB .. 
GOODMANS MT.100 .. 
SPEAKERS 
WHARFEDALE Denton .. 
WHARFEDALE Spr. Linton 
WHARFEDALE Melton .. 
LEAK Sandwich . .. 
LEAK Mini -Sandwich .. 
GOODMANS Maxim .. 
GOODMANS Mezzo II . 

GOODMANS Magnum -K .. 
AXAI STEREO TAPE RECORDERS 

0 Model X -360 4 track .. 
Model X -360D deck 4 tr. .. 
Model X -300 2 te. .. .. 
Model X -300 4 tr. .. .. 

0 Model M -9 4 tr. w/o ace. .. 
Model X -V 4 tr. 
Model X.1IOD deck 4 tr. . 

Model 1710W 4 tr. w/o sec. 
Model 3000» deck 4 tr. .. 
Model 1800SD 4 tr. .. 
Model 1800 4 tr. 
BRANDED -TAPE (incl. poets 
BASF Long Play 71e. .. 
BASF Long Play 511e. 

All TANDBERG Tape Recordare. 
Speakers now available at Discount 

Reeom. 
Retail Price 

822 
£36 1 

844 1 
£23 1 

828 1 
835 
239 
872 

£16 
£20 1 
829 1 
843 1 
£29 1 

£20 
230 1 
£40 

8339 
8290 
£363 
2263 
£196 
8180 
£130 
2109 
£99 1 

£199 
2168 
e) 

£2 1 

81 1 

2 
5 

9 
1 

11 

1 

Amplifiers 
Prices. 

Comet 
Price 

417 1 
8E8 1 
840 
840 
855 
825 1 

£30 1 

233 1 

£83 

618 1 

817 1 
£26 
135 1 
624 1 
216 1 
8E5 1 
£32 1 

£E84 
2243 
£2E0 
1220 
8166 
2151 
8109 

£91 
888 

8167 
2113 

£1 1 
11 

1 

and 

Comet Discount 
Reservoir Road, 

Warehouse I 

Clough Road, Hull. Tel. 42363 
DELIVERY comet guarantee that all prices quoted are genuine. Ail 
items offered are available at time of offer. 
Add O / -tor poet and packing on orders outside this sees. 
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PRACTICAL 1969 
HOUSEHOLDER 

ANNUAL 
GET YOURS TODAY 2/6 

STEREOPHONIC 
KUBA 

"ROYAL" RADIOGRAM 

This radiogram chassis is mof 
freed 

oomplete with carefull%wo oOrn. 
loudspeaker system 
speakers, two 410. Cone Tweeters 

and latest BSR UA70 Mou018tepee0 

%co 
stereophonic éa radiogram at 

sty 
half normù prise 

4 

TK 

o . keys 
ut 

onpe trr l 
ch 

B 
nwa e - fpw qEh u-ApSu 

T les. 

NOW 
TEL , NOCHLC.A_ 

ONLY 077 19.6 

Y 
y 

bo 

H.P. terms available. 24 _... '._ 
Deposit 026.13.2 and 

monthly payments of 551 

(total H.P. 093.7.03' 
íeir(l 

' PM 
827.10.9 today ..._.._... -.__ 3'er[ 
for tree (cadet. 

Fantastic Bargain Offer 
KUBA "IMPERIAL 666" STEREOPHONIC 
HI -FI RADIOGRAM CHASSIS -complete 
with two loin. a Sin. speakers and the latest 
BON Mono /Stereo record changer -a complete 
radiogram at half normal price. 4 Waveband 
AM /FM chassis with the very latest printed cir- cuitry-7 push button control, 12 watts total 
output. Provision for stereo decoder. Only 
49} Gns, plus P. & P. 17/6. EASILY FITTED, 
NO TECHNICAL KNOWLEDGE NECESS- 
ARY. H.P. available 117.8.6 deposit plus 24 . 

monthly payments 36/2 (total H.P. 060.14.6). 
Send £18.4.0 today. 

4..wgrsall M.-a 
.., Cilia ! CALLERS WELCOME M_--- MEMINI SMMI MNME PLEASE BEND ME FREE DETAILS OF YOUR RANI:!: 

Name 
Address 

100 CHASE s1DE, SOUTHGATE, 
Dept. P169, LONDON, N.14 

TELEPHONE 01 -886 8783/9660 - ' - -O -sat 

SILICON N.P.N.TRANSISTORS. Similar to2N2926. All individually 
tested. Gold plated leads for easy soldering. Unbeatable value at 1/6 each or £5 per 100. 
12 VOLT TRANSISTORISED FLUORESCENT LIGHT, ' 8 WATT 
12ío TUBE. Current drain only 700mA! Complete and tested £2/19/6 
only! Or in kit form: 

'Case .. .. .. 10 /- Transistor .. .. ... 10/- 
Lamp holders- .. .. pair 5/- 
Condensers, etc. .. .. .. 3%- 
Transformer .. .. .. 13/6 
Tube g/_ 

*Post and Packing 3/- 
TRANSISTORS 
0C200, 0C203, 0C204, all at 2/- each. 
ASY22, 2N753, BSY28, BSY65 ,2G344A,2G345A,2G3458,20371A, 
2G378A, all at 1/6 each. 
Transistors similar to 0014, 0071 and 0072, all 1/- each. 
Unmarked, untested transistors, 7/6 for 50. 
LIGHT SENSITIVE TRANSISTORS (similar OCP 71), 2/- each. 
30 watt transistors (ASZI7), 10/- each. 
ORP 12 Cadmium sulphide light -sensitive resistors, 9/ -. 
RECTIFIERS 
BY100, 800 p.i.v., 2/6 each, 24/- per doz., £7/10/- per 100, £50 per 
1,000. BYZ13, 6 -amp, 400 p.i.v., available on same terms. 

MULLARD POLYESTER CAPACITORS 
FAR BELOW COST PRICE! 

0.001µF 400 volts .. 3d 0.15µF 160 volts 6d 0.00I5NF 400 volts .. 3d 0.22µF 160 volts 6d 0.0018µF 400 volts .. 3d 0.27µF 160 volts 6d 0.0022µF 400 volts .. 3d 1µF 125 volts .. .. 1/- 
0.01µF 400 volts .. 3d 
VERY SPECIAL VALUE! Small Silver -mica, Ceramic, Polystyrene 
Condensers. Well assorted. Mixed types and values. 10 /- per 100. 
PAPER CONDENSERS, MIXED BAGS, 0.0001 to 0.5µF. 12/6 per 100. 

RESISTORS! Give -away offer! Mixed types and values, } to } watt 
6/6 per 100, 55/- per 1,000. Individual resistors 3d each. Also } to 
3 watt close tolerance. Mixed values. 7/6 100, 55/- 1,000. 
WIRE -WOUND RESISTORS. 1 watt to 10 watts. Mixed bags only. 
16 for 10 / -. 
RECORD PLAYER CARTRIDGES 
ACOS 
GP 67/2 Mono. 15/- complete with needles. 
GP 91/3 Stereo Compatible £1/ -/- 
GP 93/1 Stereo Ceramic £15/- 
GP 94/1 Stereo Ceramic £1/5/- " 
Small pick -up arms complete with cartridge and needle, 10 /- only. 

UNREPEATABLE OFFER! 
GIANT SELENIUM PHOTO -CELLS 

PRODUCE UP TO 6ma. FROM 
DAYLIGHT! 

67mm. Diameter (29-2sq.cm.) 10/- each. 
50mm. x 37mm. (16.5sq.cm.) 2 for'10 /- each. 

TRANSISTORISED SIGNAL INJECTOR KIT R.F./I.F. /A.F 
10 /- only TRANSISTORISED SIGNAL TRACER KIT 10 /- only 

TRANSISTORISED REV. COUNTER KIT 10 /- 
VEROBOARD 
2 }in X lin 0.15in matrix 1/6 17ín x 2 }in 0.15ín matrix 11 /- 
3 }ín X 2 }in 0.15ín matrix 3/3 17ín x 3 in 0.15in matrix 14/8 33ín x 31ín 0.15in matrix 3/11 31ín x 2 }in 0lin matrix 4/2 
Sin x 24in 0.15in matrix 3/11 31ín x 31in Olin matrix 4/9 
Sin x 31ín 0.15in matrix 5/6 Sin x 2 1tin Olin matrix 4/7 

Sin x 31in 0lin matrix 5/6 Spot Face Cutter 7/6. Pin Insert Tool 9/6. Terminal Pins 3/6 -36. 
MULTIMETERS. 20,000 ohms per volt. 
Ranges: a.c. 1,000V, 500V, 100V, 50V, 10V. 

d.c. 250mA, 2.5mA, 50µA. 
d.c. 2,500V, 500V, 250V, 50V, 25V, 5V. 
Resistance: 0 /60kG and 0 /6Mí1. 
Special price £4 only. 

ELECTROLYTIC 
0.25µF 3 volt 
1µF 6 volt 
IµF 20 volt 
1.25µF 16 volt 
2µF 3 volt 
2µF 350 volt 
2.5µF 16 volt 
3µF 25 volt 
3.2µF 64 volt 

CONDENSERS 
4µF 4 volt 
40.F 12 volt 
4µF 25 volt 
51AF 6 volt 
6µF 6 volt 
8µF 3 volt 
8µF 12 volt 
8µF .50 volt 
10µF 6 volt 

10µF 25 volt 
20µF 6 volt 
251.LF 6 volt 
25µF 12 volt 
25µF 25 volt 
30µF 6 volt 
30µF 10 volt 
50µF 6 volt 
64µF 2.5 volt 

64µF 9 volt 
100µF 9 volt 
320µF 4 volt 
320µF 10 volt 
400µF 6.4 volt 
All at 1/- each. 

20 assorted 
(our selection) 

10 / -. 
SMALL TRANSISTOR OUTPUT TRANSFORMERS 2/6 each. SMALL TRANSISTOR DRIVER TRANSFORMERS 2/6 each. 
Orders by post to: 
G. F. MILWARD, DRAYTON BASSETT, NEAR TAMWORTH, 

STAFFS. 
Please include suitable amount to cover post and packing. Minimum 
2/ -. Stamped addressed envelope must accompany any enquiries. 
For customers in Birmingham area goods may be obtained from Rock Exchanges, 231 Alum Rock Road, Birmingham 8. 

957 
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TRANSISTORS etc. 
AC107 3/- OC35 7/0 

AC126 2/- 0044 2/0 

AF115 81- 0045 2/0 

AF116 8/- OC70 8/8 

AF117 2/9 OG71 2/- 
BFY18 4/6 0072 2/2 

GET113 2/6 0073 2/8 

OA6 1/8 0075 8/2 

0A9 1/8 0081 8/- 
0A81 1/6 OC81D 2/- 
0A85 1/8 0082D 8/8 

oA91 1/9 00140 5/- 

0C23 6/6 00169 
00170 

8/6 
212 

0C26 5/- 0C171 2/2 
0026 51- 00202 4/6 
0028 6/6 TK22C 1/6 

Cryeal Diodes -6 for 2/6. (7d.). 

DIODE 

BY100 800 piv 8/10 
New 600 mA 

250 piv 1/9 
Avalanche 1/A 

1200 piv 4/- 
Six Amp Series 
BYZ13 300 piv 818 
BYZ12 600 piv 4/6 
BYZ11 900 piv 6/- 
BYZ10 1200 piv 6/6 
Mallard Stack FW 
Bridge 
12A 100 piv 89/8 (3 / -) 
THYRISTORS 
5 

ióÓ 
series 

200 
piv 

i 9/- 
300 piv 10/6 
400 ply 12 /- 

10 amp series 
50 piv 10/- 
100 piv 18 /- 

100 amp series prices 
available on request 

Midget Electrolytic 
Couda. Wire Ends 
At 6d. each 

0.8µF 25 volt 
2µF 150 volt 
4µF 160 volt 

640 µF 2.5 volt 

At 9d. each 
2 300 volt 
4µF 12 volt 
BµF 12 volt 

1oµF 25 volt 
161.1.F 16 volt 
30 µF 10 volt 
80µF 6.4 volt 

100µF 6 volt 
125µF 4 volt 

At 1/- each 
16µF 250 volt 
60µF 10 volt 

100µF 12 volt 
32011F 10 volt 

Also No 350V 1 /2, 25µF 9.511 1/8 and 50µF 50V 1/9. Other electrolytice in current list. 

Postage, Packing and Insurance a I above 7d. up to 3; 1/- from 4 -11; 12 and over paid. 

2 GANG VAR, CONDENSER: Mod., air -spaced, 0005 ea. sec. 5/- (1 / -). 
TRANSFORMERS: Sub -min Output (3a for 0072 etc.) and Driver 2/6 each (64.). 

MULTIMETER: 20,000 0/V D.C., 10,000 0/V A.C. 0- 5/25/50/250/500/1K volts D.C. 

0-10/50/1005500/1E volts A.C. 0- 50µA /2.5mA /250mA D.C. 0 -ex 0 /6 megO 

101,44,F- 001mfd/1mrd. -20 to +22dB. In leather carry case. Complete with 

test leads and instructions. Over-load protected 1969 model with every refinement. 

64.7.6 (2/6). JUNIOR YODEL at 86/- (1/6) 10000 /V described in free list. 

SOLDERING IRON. Slim Mod. British High speed, 81in., all parta replaceable, fully 

guaranteed for professional, radio and general D.I.Y. me. 19/6 poet free. GUN TYPE, 

Built in transformer for instant power, 46/- (4/6) 

BDIAMOND 0 P Bouettee, 002, 008, 0P65/7. all at 7/6 each. Also OP91.LP/S /st 18/6. 
Studio 

STYLI. All their types, also GP37 at 8/8. 0P91 at 6/9 (64. each all types). No 78 rpm 

available in diamond or sapphire. 
PICK -UP CARTRIDGES, all fitted Styli and Standard fittings. Mono GP67/2. 18/6. 

Mono de Luxe GP91 /2, 17 /- .08tero Compatible -Mono which also plays Stereo records 

monaurally with min. wear, GP91 /SC, 19/6. Latest Stereo GP98, 28/ -. Ceramic 

Stereo, top quality for expensive outfits, GP94, 88/6 (all 1 / -). New MOVING MAGNET 

STEREO TYPE, 4 coil, 4 pole, diamond stylus at 84.12.6 (poet etc. paid). Full details in 

list of this, the lowest price high quality cartridge available. 

PPS ELIMINATOR (A.C.) 17/6. (1 /6) TWO STATION TRANS. INTER -COR. Excellent 
baby alarm. Insant, easy fitting. All you require 62/6 (3/ -). 
FOUR TRANSISTOR 8 WATT AMPLIFIER 21 x 21 x 11: 9V: 8 0 and 16 0 , excellent on 

30 speakers: 45/6 (1/6). 
TELEPHONE AMPLIFIER, transistorised, butt. op. Fitted in seconds- leaves both hands 

free when phoning 52/6 (1/6). 
Extra High Torque MINI- MOTOR, 44 to 12V, 1; x tin. 6/- (9d.). 9,000 r.p.m. 
Heel. REV. COUNTER to 999, long spindle, reset wheel, for T /reorders etc. 4/6 (1/ -) 

type 
TTgrrg CHARGERS: 

Ot/eh V and 12V 
sturdy, 

ith meter, fuse, 
amp. 

c. 42/6 (6 / -). All ebolutely complete 
(4/6 either type). 
RECORDING TAPE: Finest quality British Mylar. STANDARD: Sin. 60011. 7/8, 511n. 

850tt. 8/9, 7/n. 12001t. 11/8. LONG PLAY Sin. 900ft. 10 / -, 311n. 1200ft. 1118, 71n. 1800ft. 

18 / -. (1 /3 reel). Other types in our list. 
MICROPHONES CRYSTAL. 511091, Desk, 18/8; MIC45, curved hand grip 17/8: Stick 
60' 20/8; Stick "39" 86/6(1/6 each type). Cream plastic hand type 7/8, or with "strus" 
stand, switch and 2 leads with 2.5 and 3.5 plugs 11 / -. Lapel (or hand) with clip 6/8 (1 / -). 
Machined metal tapered stick type with neck cord and adaptor to fit standard floor sands, 
25/- (1/6). DYNAMIC: Cream hand /able 14/- (1/- ).1(810 50K0 , 31 x tin. with Base, 

Adaptor and Neck Cord 87/6 (2/6). MS11, similar, but fixed on flexible Swan neck to switch - 

fitted base 42/8 (2/6). PIEZO 50K0 black /chrome 2/n. die. x 11 for stand use only. 

Standard inside thread 88/6 (1/6). 
CARDIOID DYNAMIC O1á41- DIRECTIONAL: Professional types now available to all at 
really sensible prices. Extremely handsome with every possible new feature making for 

perfection in sound amplification. For use in or out of doom-hill details in our list. Both 

wire.mesh screen types. For tcof pÌ "Ball Type" buit -I vol ntrol, on/off switch and optional hi/lo impedance (50k O 

or 6000), 86.17.9 delivered free. An exactly similar mike bearing a world famous name 

Is sold at over twice this price. All mikes are supplied with leads. 
8000 

British, 5/- 
m round, 

211n. 0 8/6 
Tweeter, 

/ 1; 6 x 4 heavy duty 30 8/8)(2/6) or for Stereo o 
801- pair, post etc. paid; 8 x 31e., 30, 818 (1/ -). HEADPHONES High Res. 20000 ea. 

Earpiece 18/6 (1 /6); Stereo Dyn 8-160 68 /- (3 / -); EARPIECES with lead etc., Mln. Plug 

Magnetic 1 /6; Crystals 2/9 (either 6d.). 
MICROPHONE INSERTS: Diameter 1.75in. or 0.9/n either size 6/6 (8d.). 

AERIALS, Car Types: Telescopic, vandal proof, locks retracted, 2 keys and all fittings, 
22/6 (2/6) Motor driven, 12V, 5 section, complete 27.10.0 (5 / -). 
FOR ALL PORTABLES and F.M. SETS. Telescopic 6 section 61 -22m. with swivel, 5/ -. 

7- Section 54 -32m., no swivel, screw hole is base, 6 /8. 10- section 64- 471in., no swivel, 

screw hole In base, 12/6 (1 /- all sizes). 
SPDT 2/9. 

SWITCHES: Standard toggle, metal, 250V 2A. One hole fixing: SPOT 218, 

DPST a / -. DPDT 818. Slide types. Sub -ma. DPDT 1/6 each. Small DPDT 3 way, centre 

"of" 1/9. Reed magnetic on /off 1/9 (7d. each, all types). Rotary Switches etc. in list. 

VIBRATORS: Fah 10/ -mak/e each, all 
volt 

4 pin 
non -synch 218. 12 volt 7 pin synch 10 / -. 

MAINS NEON TESTER: Fly leads 2/- (7d.). Pocket screwdriver type 8/8 (8d). PLUGS: Std. 

Jack, plastic body SI- Screened 2 /9. Sockets 1/6 (all 7d.). VALVE HOLDERS: B7G or 

BOA, Moulded 6d. (7d. up to 4, 1/- over 4). CONNECTING WIRE: 6 coils asstd. cola. each 

5 yds. Solid Core 2/8. Flexible 2/6. Super thin for transistor wiring etc. 8/- (64. all types, 

per 5 coils). PICK -UP WIRE: Twin Super thin Flex, Screened, Sheathed, 1/8 yd. (6d. up 

to 6 yds., over 6 yds. post free). TWIN MIKE CABLE: 1/8 yd. (up to 6 yds. 8d., over poet 

free). SINGLE MIKE CABLE: 7d. yd. (up to 6 yde. Od., over post tree). Both flexible, 

screened and sheathed. FEEDER CABLE: Twin r.f. bal. "fig. 8 ", 800, or flat 3000 
transparent polythene insulated, either 64. per yd. (as mike cable) 

VOLUME CONTROLS: Limited supply of best mod. Brit. makes -most values still avail- 

able, without switch 1 /9, with d.p. ,witch 8/- (9d. either). 

CURRENT LIST: Sent with all orders or free fors.a.e. details of cable, croc., clips and leads, 

Continental din pugs for Grndig, Telefunken equipment, etc., dials, plugs and sockets, 

panel meters, record players and tape recording accessories, rectifiers, relays, wire wound 

resistors, teat equipment, teat props, ape recorder, special transistors, portable sets, car 

radio, more switches and other components, tools, vero board, etc., etc. If interested in 

surplus equipment and unite please say so. This advertisement cancels all previous ones 

and ikts supplied prior to January sib, 1969. 

FELSTEAD ELECTRONICS 
(PW17) 

LONGLEY LANE, GATLEY, CHEADLE, CHESHIRE, SKS 4EE 

TERMS: Cash with order only. No C.O.D. or caller service. Post, packing and insurance 

chargea are shown In brackets after all items. Regret ordere under 5/- plus carriage canot 
be accepted. Chargea apply to G.B. and Eire only. Overseas air or surface mall extra at cost. 

nee 

ENGINEERS TEST EQUIPMENT 

AND ACCESSORIES 
MULTIMETERS 

Complete range of high precision instruments. 

TRANSISTOR CHECKERS 
For use with PNP, NPN Transistors IF and 

RF Resistors, Diodes, Rectifiers. 

RESISTOR SUBSTITUTION BOX 

CAPACITANCE SUBSTITUTION BOX 

ADJUSTABLE AC DC CONVERTER 

TEST LEAD KITS, etc. 

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

Spares etc. 

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

D. WEBB 
WHOLESALERS 

61 -63 Clifton Street, Hull, E. Yorkshire 

Telephone 36016 

MAL. 4.1110/1.11.710. 1,04011100R 

IIMOMMMWMIMMIMM 

amateur r1ó0 tetilla Ow( 

MIKOMMINMOMI 

amateur radio technlcues 

111111111111111111 

Radio Communication Handbook 
832 pages of everything in the science of radio commLni- 

cation. The Handbook's British origin ensures easy 

availability of components. The standard work in its field. 
69s post paid 

Amateur Radio Circuits Book 
Dozens of clear, concise circuit suggestions with :he 

basic constructional details. 120 spiral bound pages lie 

flat when open for convenience. 11s 6d post paid 

Amateur Radio Techniques 
All the good ideas are here. An anthology of the famous 

"Technical Topics" column from RADIO COMMUNICA- 
TION. Fascinating reading and an invaluable informat on 

source. 13s 6d post paid 

All these and many more, plus free details of the 

RADIO SOCIETY of GREAT BRITAIN 
from RSGB PUBLICATIONS 
35 DOUGHTY STREET, LONDON, WC1 
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THE CLASSIC 
Controls-. Sehrtor switch Tape speed 
equalisation switch (3p not 71 i.p.s.:. 
Volume. Treble. Bass. 2 position 
scratch filter and 2 position rumble 
filter. 

8peolhoation: Sensitivities for 10 watt output 
at IKHz. Tope head: 3mV at 3; i.p.c.). 
:Nag. P.U.: 2n1V. Ce, P. i'.: sOm V. Radio: I00mV. Aux.: 100mV. TapeiRs. output: 100mV. Equalisation for each input 
is correct to within t 2413 (R.1.A.A.) from '20Hz to 20KHz. Tone control range: Base -- 13B at 60 Hz. Treble e 14,113 at 15KHz. Total distortion: for 10 watt output) <l3°C. Signal noise: < -60,313. A.C. mainc 200 -220x. 
Size 121in. long, 41in. deep, 2fin. high. Teak finished case. Price SI gns. -- 7. ti P. s P. 

Built mal Tested 

THE DORSET (600mW output) 

- transistor fully tunable M.W. -L. W. superhet portable 
- with baby alarm facility. Set of parts. The latest 

wodulised and pre -alignment techniques makes this 
simple to build. Sizes: 12 x 8 x 3in. 

MAIN5 POWER PACE KIT: 96 extra. 
PRICE £5.5.0 plus ; : p. & p. Circe:: '2 FREE WITH PARTS. 

THE ELEGANT SEVEN MK. III (350mW output) 
7- transistor fully tunable M.W. -I..W. portable. Set 
of parts. Complete with all eampmtents, including ready 
etched and drilled printed circuit board -hack printed 
for foolproof construction. 

MAINS POWER PACK KIT: 9/8 extra. 

Price £4.9.6 plus 7., P. ,y P. 

Cireuit 2/6 PR EE \VIT/I l'A II TS. 

X101 10W SOLID -STATE HI -FI AMP WITH INTEGRAL PRE -AMP 
Specifications: Po,eer qutpet (into 3 ohms speaker( I0 watts. Sensitivity (for rated output): I mV into 3K ohms (0.33 microamp). Total Distortion at IKHz. at 3 watts 0.35 %, at rated output 1.5 %. Fregoeoey Response: Minus 3dR points 20Hz 
and 40KHz. Speaker: 3 -4 ohms (3 -15 ohms may be used).Aupply 
voltage: 24V d., . at SOOmA (e1 - -24V may be need). 
Control aweenhly: including resistors and capacitors. 
1. Volume: PRICE 5 / , 
2. Treble: PRICE 5/ -. 
3. Comprehensive bass and treble: PRICE 10 / -. The above 3 items pan be purchased for une with the X101. 
Power Supplies for the X101: 
P101 M (tor mono) 35/- plus 4/0 p. s p. 1'101 S (for stereo) 42/8 ph:- 4; d p. ,v p. 

Price 49/6 
plus 216 p. 0 p. 

THE RELIANT MK II 
10W SOLID -STATE HIGH QUALITY AMPLIFIER 
SPECIFICATIONS 
Output -10 watts Output Impedance -3 to 4 ohms Inputs -I. -xtal mie 10n1V Tone Controls- Treble control range -c 12(1B at 10K H2 2. -gram /radin 250111V Bass control range i. 13dB at 100132 Frequency Response -(with tone controls central) Minus 3dB points are 20132 and 40K132. Signal to Noise Ratio -better than -60dB. Transistors-4 silicon Planar type and 3 Germanium type. Maine Input -- -220 - 220V. A.C. Size of chassis -10' :il" x 2 A.C. Mains, 200.250V. For use with Std. or L.P. records, 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" , 5" speaker to suit. price 14/8 plus 1/6 P. a P. Cr stet mike to suit 12 /8 plus Ile P. a P. 
Reliant Mark II. 6# gns., plus 7/6 p. & p. 
In teak finished saes,'. 

THE VISCOUNT 
Integrated High Fidelity Transistor Stereo Amplifier 

SPECIFICATIONS: Output: 10 watts per channel into 3 to 4 ohms speakers (20 watts monorab. Input: 6 position rotary selector switch (3 pox. mono and 3 pox. stereo), P.1 ., Tuner, Tape and Tape Rec. Sensitivities: All inputs I00mV into 1.031 ohm. Frequency response: 40Hz- 20K11z +201b. Tone controls: (Baxandall type), separate bans and treble controls. Treble 13db lift and out at I5KHz. Bows 15db lift and 25dó eat at 60Hz. Volume controls: Separate for each channel Mains input :200- 240v.50.60Hz. Size 121 .6 21 in. in teak- finished ease. Built and tested. 
PRICE 18i Goa. Postage Packing 7/6 extra. 

Good., not despatched outride U.X. Terms C.W.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. 

POCKET MULTI -METER 
Size 31 o 2, x (pin. Meter size 21 o Ilia. Sennitivitr 10011 
O.P.V. on hush A.C. and n.C, volts. 0 -IS, 0 -150, 0 -1000 
D.C. current 0- 150mA. Resistance 0- 100kn. Complete 
with test prods, battery and full instettetions, 42/8. P. & 
3/6. FREE GIFT for limited period only. 30 watt Electric 
Soldering Iron calm,' 15 /- to rcery purchaser of the Pocket 
Multi-Meter. 

CYLDON 
4 TRANSISTOR 
U.H.F. TUNER 

Brand new. Complete with 
circuit diagram. 

£2.10.0 plus 1/- p. & p. 

THREE -IN -ONE HI -FI 
10 WATT SPEAKER 

A complete Iwmd Speaker system un one 
trame, combining three matched ceramic 
magnet speakers with a low loss crows 
over network. Peak handling power 
IO watts. Impedance 13 ohms. Flux 
:lenxity 11,0011 gauss. Resonance 40- 
00 cos. Frequency range SOc,n to 20krlx 
Size 131 x 8ír x 41 inches. By famous 
manufacturer. List Price f7. Our price 
74/8 pins 5/- P. a P. 
Similar speaker to the above without 
tweeters In 3 and 15 ohm 44'8 plus 
3/. P. & P. 

B.S.R. TD -2 TAPE DECK 
This tape deck Gates 51in. spools complete nth two -track heads. Size hilts. long by slit,. wide. 
28.19.8 plan 7 :6 p. 0 p. 

22 watt ALL TRANSISTOR AMPLIFIER 
AC mains 240V. Size 7" x 41" x 11 ". Frequency response 100 c/s -111 Kc ;s Semi conductors, two OC 75's two AC 128's and two stabilizers AA 129. 
Tone and volume controls on flying leads. £2.10.0 plus I'. A l'. :i c. Suitable 8" x 5" 10,000 line high flux speaker, 18 6 plus -° - P. a P. 

FIRST QUALITY P.V.C. TAPE 
51" Std. 850fí.....11/6 5" L.P. 850ft.....12,- 
7" Std. 1200ft.....13/- 3" T.P. 600ít.....12,- 
3" L.P. 240ít..... 5 6 5" T.P. 1800ft 27/- 
51" L.P. 1200ft.....13- 51° T.P.2400ft 34 :- 
7" L.P. 1800ft 20,- 7" T.P. 3600ft 44/- 5r D.P. 1800ft.....20,- 4" T.P. 900ft 16/6 

P. & P. on each 1 /6. 

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, 
grans, tuner, organs, etc. Separate bass and 
treble controls. Output Impedance 3, 8, 15 
ohms, 

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

RECORD PLAYER SNIP A.C. MAINS 240Y 
The "Princess "' 4 -speed automatic record changer 
and player engineered with the utmost precision for 
beauty, long life, and trouble free service. Will take 
up to ten records which may be mixed 7" to 10" or 
12'. Patent stylus brush cleans stylus after each 
playing and at shut oft, the pick -up locks itself Into 
its recess, a moat useful feature with portable equip- 
ment--other featares Include pick -up height adjust- 
ment and stylus pressure adjustment . This truly In a 
tine instrument which you can purchase this month 
at only 85.18.8 complete with cartridge and ready to play Post and insurance 7/6 extra. 

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

MOTEK 
3 Speed 2 track Tape Deck complete 

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

A.C. mains, 240 volts, listed at 

Our Price £9.19.6, plus 10 /- P. & P. 

ncrv 
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YOUR CAREER in 
RADIO & 

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

To: British National Radio School, Reading, Berks. 

Please send FREE BROCHURE to: 

NAME Block 

ADDRESS 
Caps. 

Please 
4/69 

BRITISH NATIONAL RADIO SCHOOL 

JACKSON 
the big name in PRECISION components 

No. 6/36 DRIVE 
Price 24/- 

Incorporating the Dual Ratio Ball Drive providing 
36 -1 Slow drive and 6 -1 Fast drive under one 
knob with co -axial control. Scale is calibrated 
0 -100 and an extra blank scale is provided for 
individual calibration. Overall size 4k x 

The unit consists of aluminium back plate, drive 
unit, scale, spare scale, transparent cover, hair -line 
pointer, escutcheon and knob. Fits in front of 

panel which may be any thickness up to hin. 

(or more by providing longer screws). 

It's reliable if it's made by Jackson! 

JACKSON BROS. (LONDON) LIMITED 
Dept. PW, KINGSWAY- WADDON, CROYDON, CR9 4DG 

Phone Croydon 2754 -5 (01 -688). Grams Walfilco, Croydon 
US office:- M. Swedgal, 

258, Broadway, NEW YORK. NY -10007 

BIGGEST BREAKTHROUGH IN RADIO KITS! 
THE REVOLUTIONARY APOLLO "6" CAN BE BUILT 
SPECIALLY made for the thousands of dis- 
criminating people who want the finest easy - 

to -build radio ... at a reasonable price! This 

is a different breed -it will startle you! 
EIGHT MONTHS AGO our two designers 
were briefed to produce a radio kit that would 
fill these technical demands:- DEMAND -A. 
IT SHOULD BE POSSIBLE TO BUILD 
PAINLESSLY IN ONE EVENING .. 
ANSWER -the Apollo "6" has simplified, 
well illustrated step -by -step plans plus vocal 

CONTAINS FEATURES THAT 
CAN'T BE BOUGHT IN READY 
MADE SETS -AT ANY PRICE 

receives medium wave Er trawler 
broadcasts. 
every component brand new -no 
surplus, rejects or "seconds ". 
uses latest Silicon Planar Epitaxial 
Epoxy transistors. 
six stage stable reflex -2 R.F., 1 

Diode demodulation, 3 A.F. 

simplified illustrated plans plus vocal 
instructional recording. 
from partstoprogrammesin an evening 
... PLUS MANY MORE! 

rejects, no manu- FOR 
facturers °seconds', 
and uses "Ever 
Ready" battery. 

-- DEMAND-C. IT 
MUST HAVE THE 
POWER TO OPE- 
RATE OPTION- 
AL LOUDSPEAKER... DEMAND 
-D. IT MUST GIVE GOOD 
RECEPTION IN DIFFICULT 
AREAS . DEMAND -E. IT 
MUST WORK ON ITS OWN 
INTERNAL FERRITE ROD 
AERIAL ETC. ETC. 
ANSWER -The Apollo "6" does 
all this -and much more! 
REVOLUTIONARY SILICON 
PLANAR EPDXY CIRCUIT 
DESIGN 
Apollo "6" will probably be bang 
up -to -date well into the seventies! it 
bristles with latest technical innova- 
tions. Six stage stable reflex N.P.N. 
and P.N.P. circuit consisting of 2 Radio Fre- 
quency stages, I Diode demodulation stage 
and 3 Audio Frequency stages. Uses latest 
Silicon Planar Epitaxial Epoxy transistors 
(similar to types used in America's Space 

of 235 to 470. Stable reflexing gives the Apollo "6' 
staggering selectivity, uncanny sensitivity, true -to -life 
sound reproduction -in fact its range, power and 
selectivity must be experienced to be believed. 
Enter a new magic world of reception -station after 
station (home and abroad). 

IRON CLAD GUARANTEE 

instructional recording! no soldering iron is Should you not be completely satisfied THRILLING SOUND OF AN S.O.S. AT SEA 

necessary and you don't have to have a with your purchase when you receive it Listen to the thrilling sound of an S.O.S. at sea -tune in 

magnifying glass and a pair of tweezers. from us, your money will be refunded in 
members f our own Staff 

heard 
d their .. 

NOTE. Because 

DEMAND -B. IT SHOULD WORK fu /l, at once and without quibble or ro have 
own 

bought Apollo "6" parts u- 
"6" 

uses 
TIME -ANSWER-Apollo Apollo question ... know demand will be enormous. DON'T DELAY- 

Circuitry 
uses 

and 
et rugged Silicon Transistor 

diode, Circuitry and every single transistor, diode, Project). The first two transistors give SEND FOR YOURS NOW, send 59j6+316 P. & P. for 

capacitor, resistor, inductance etc. is brand amplification of 100 to 400 each, (at all parts, illustrated plans, instructional recording, 

new and fully tested -no only 100 Microamps collector current personal listening earpiece etc. (all parts can be bought 

surplus parts, no manufacturers approx). Output transistor gives amplification separately) MONEY BACK GUARANTEE (see panel). 

PHOENIX ELECTRONICS (Dept. PW1)18`Litti 
espatched in strict rotation. 
e Preston St, Brighton, i. Sussex. 
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PRINTED CIRCUIT KIT 
BUILD 90 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with PARTS and TRANSISTORS from your SPARES BOX 
CONTENTS: (1) 2 Copper Laminate Boards 44' ,: 24'. (2) 1 Board for Match- box Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (5) Resist Solvent. (61 Etchant. (7) Cleanser /Degreaser. (8) 16-page Booklet Printed Circuits for Amateurs. (9) 2 Miniature Radio Dials SW /MW /LW. Also free with each kit. (10) Essential Design Data, Circuito, Chassis Plans, etc. for 40 TRANSISTORISED PROJECTS. 
A very comprehensive selection of circuits to suit everyone's requirements and constructional ability. Many recently developed very efficient designs published for the first time, Including 10 new circuits. 

EXPERIMENTER'S 

PRINTED CIRCUIT KIT 

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

Commonwealth: 
SURFACE MAIL 2/- 

AIR MAIL 8/- 
Auutralla, New Zealand 

South Africa, Gannets. 
(1) Crystal Set with biased Detector. (2) Crystal Set with voltage -quadrupler detector. (3) Crystal Bet with Dynamic Loudspeaker. (4) Crystal Tuner with Audio Amplifier. (5) Carrier Power Conversion Receiver. (8) SplitImad Neutralised Double Reflex. (7) Matchbox or Photocell Radio. (8) "TRI- FLEXON" Triple Reflex with self -adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio. The smallest S designs yet offered to the Home Constructor anywhere In the World. 
3 Subminiature Radio Receivers based on the, "Trifiexon" circuit. Let us know If you know of smaller design published anywhere. (10) Postage Stamp Radio. Sise only 1.62' x -95' x -25'. (11) Wristwatch Radio 1.15' x 80' s -55'. (12) Ring Radio 70" x 70' x 55'. (13) Bacteria -powered Radio. Runs on sugar or bread. (14) Radio Control Tone Receiver. (15) Transistor P/P Amplifier. (18) Inter- com. (17) 1 -valve Amplifier. (18) Reliable Burglar Alarm. (19) Light -Seeking Animal, fielded Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor Tester. (23) Human Body Radiation Detector. (24) Man /Woman Discriminator. (15) Signal Injector. (26) Pocket Transceiver (Licence required). (27) Constant Volume Intercom. (28) Remote Control of Models by Induction. (29) InductiveLoop Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter /Wire-less Microphone. (32) Wire -lens Door Bell. (33) Ultrasonic Switch /Alarm. (34) Stereo Preamplifier. (35) Quality Stereo Plush-Pull Amplifier. (36) Light -Beam Telephone "Photophone ". (37) Light -Beam Transmitter. (38) Silent TV Bound Adaptor. (39) Ultrasonic Transmitter. (40) Thyrixtor Drill Speed Controller. 

PHOTOELECTRIC KIT 
CONTENTS: 2 P.C. Chassis Boards, Chemicals, Etching Manual, Infra -Red Photo - transistor, Latching Relay, 2 Traneietors , Condensers, Resistors, (lain Control, Terminal Block, Elegant Case, Screws, etc. In fact everything you need to build a Steady -Light Photo -Switch /Counter /Burglar Alarm, ste. (Project No. 1) which can be modified for modulated -light operation. : ¡ PHOTOELECTRIC KIT 

PHOTOELEC76IC 

1 NvinK[ INAM vrK 

39/6 
Pontage and Pack. 2/6 (I:K) 

Commonwealth: 
SURFACE MAIL 3/6 

AIit MAIL 61.0.0 
Australia, New Zealand, 'tt B. Africa. Canada and U.B.A. 1Sb 

( Alas Essential Data Circuits I ° \yo) and Plans for Building 
12 PHOTOELECTRIC PROJECTS. (1) Steady -Light Photo -Switch /Alarm. (2) Modulated -Light Alarm. (3) Long -Range Stray -Light Alarm. (4) Relay -less Alarm. (5) Warbling -Tone Alarm. (6) Closed -Loop Alarm. (7) Projector Lamp Stabiliser. 
(S) 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 
I Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarme, Counters, Door Openers, etc. 
CONTENTS: 2 lenses, 2 mirrors, 2 45- degree wooden blocks, Infra -red filter, projector lamp holder, building plane, performance data, etc. Price 19/6, Postage and Pack. 1/8 (UK). Commonwealth: Surface Mail 2/ -; Air Mail 8/ -. 
JUNIOR PHOTOELECTRIC KIT 
Versatile Invisible -beam, Relay -less, Steady -light Photo -Switch, Burglar Alarm, Door Opener, Counter, etc., for the Experimenter. 
CONTENTS: Infra -Red Sensitive Phototransistor, 8 Transistors, Chassis, Plastic Case, Resistors, Screws, etc. Full Sire Plans, Instructions, Data Sheet "10 Advanced Photoelectric Designs ". 
Price 19/8. Postage and Pack. 1/0 (UK). Commonwealth 2/ -; Air Mall 4/.. 
JUNIOR OPTICAL KIT 
CONTENTS:. 2 Lenses, Infra -red Filter, Lampholder, Bracket, Plano, etc. Everything (except plywood) to build 1 miniature invisible beam projector and photocell receiver for use with Junior Photoelectric Kit. 
Price 10/6. Pont and Pack. 1/6 (UK). Commonwealth: Surface Mail 1/ -; Air Mail 4/ -. 
PHOTOELECTRIC PARKING LAMP SWITCH 
Automatically turns parking lamp on at dusk, oft at dawn. Protects your car. Saves the battery. Miniature construction. Simply insert In parking lamp lead. Price: 27/6. Post & Packing 2/6 (U.K.) 
THYRISTOR LIGHT DIMMER 
Add a touch of luxury to your home.Adjuat the light at parties, while watching TV, etc. Ideal for Children's bedroom. (100 watts max.) Replaces on -off switch. Price: 59/6. Post & Packing 248 (U.K.) 

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

Send a S.A.E. for MI details, a brief description and Photographs of all dito and all 52 Radio, Electronic and Pholoeieclrjc Projects Assembled. 

MODEL 15 

MICRO 
SOLDERING 
INSTRUMENT 

EXTREME VERSATILITY 

Range of 8 interchangeable bits, 
from 3/64" (047 ") to 3/16 ", including 
new non -wearing PERMATIPS. 

ULTRA -SMALL SIZE 

Length 78 ". Weight oz. 

Max. handle dia. 7/16 ". 

EXTRA -HIGH PERFORMANCE 

Heating time 90 secs. Max. bit temp. 
390 C. Loading 15 watts - equals 
normal 30/40 watt iron. 

ALL VOLTAGES 

The ADAMIN range includes five other 
models (5, 8, 12, 18 and 24 watts), Ther- 
mal Strippers (PVC and PTFE) and a 

De- soldering Tool. Please ask for 
colour catalogue A /10. 

LIGHT SOLDERING 
DEVELOPMENTS LTD. 
28 Sydenham Road, Croydon, CR9 2LL 
Telephone 01 -688 8589 and 4559 

nc. 
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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 Classified 

Advertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd., 15/17 Long Acre, London, 

WC2, for insertion in the next available issue. 

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 
organ? Constructional data available - 
full circuits, drawings and notes! It has 
5 octaves. 2 manuals and pedals with 24 
stops -uses 41 valves. With its variable 
attack you can play Classics and Swing. 

Write NOW for free leaflet and further 
details to ('. & S., 20 Maude Street. 
Darlington, Durham. Send 3d. stamp. 

CONVERT ANY TV into an OscilI "scope. 
Instructions LI. REDMOND, P.O. Box 38397, 
Los Angeles, California 90038. 

UFO DETECTOR CIRCUITS, data. IOs. 

(refundable). Paraphysical Laboratory (UFO 
Observatory). Downton, Wilts. 

4 WATT GRAM AMPS. 
Volume and tone controls. mains operation, an 

V output, new and boxed C C J / POST 
PAID 

BIG BARGAIN PARCELS ONLY 

OF COMPONENTS 10 /- 
SALOP ELECTRONICS POST PAID 
23 Wyle Cop, 
Shrewsbury, Shropshire. S.A.E. for lists 

WANTED 

DAMAGED AVO METERS, Models 7 & 8, 
any quantity. Send for packing instructions. 
HUGGETT'S LTD., 2/4 Pawsons Road, 
West Croydon. 

NEW VALVES WANTED. Popular TV 
and Radio types. Best cash price by return. 
DURHAM SUPPLIES, 367c Kensington 
Street, Bradford, 8, Yorkshire. 

WANTED NEW VALVES, televisions, radio- 
grams, transistors, etc. STAN WILLETTS, 
37 High Street, West Bromwich, Staffs. Tel.: 
WES 0186. 

WE BUY New Valves and Transistors. State 
price. A.D.A. MANUFACTURING CO., 116 

Alfreton Road, Nottingham. 

WANTED NEW 
VALVES ONLY 

Must be new and boxed 
Payment by return 

WILLIAM CARVIS LTD 
103 North Street, Leeds 7 

WANTED 
(continued) 

WANTED: New valves, transistors etc.; state 
prices. E.A.V. Factors, 202 Mansfield Road, 
Nottingham. 

WE BUY New Valves, Transistors and clean 
new components, large or small quantities, all 
details, quotation by return. WALTON'S 
WIRELESS STORES, 55 Worcester Street, 
Wolverhampton. 

WANTED: Popular Brand New Valves. R.H.S. 
Stamford House, 538 Great Horton Road, 
Bradford 7. 

EDUCATIONAL 

BECOME "Technically qualified" in your 
spare time, guaranteed diploma and exam. 
home -study courses in radio, TV servicing and 
maintenance. T.T.E.B., City and Guilds, etc.: 
highly informative 120 -page Guide -free. 
CHAMBERS COLLEGE (Dept. 857K), 148 

Holborn, London, E.C.I. 

RADIO OFFICER training courses. Write: 
Principal. Newport and Monmouthshire 
College of Technology, Newport, Mon. 

EDUCATIONAL 
(continued) 

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. I68K), 
Aldermaston Court, Aldermaston, Berks. 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electro- 
nics. Expert tuition for City & 
Guilds (Telecoms and Radio 
Amateurs') R.T.E.B., etc. Many 
unique diploma courses incl. 
Colour TV, Electronics, Telemetry 
& Computers. Also self -build kit 
courses -valve and transistor. 
Write for FREE prospectus and find out 
how ICS can help you in your career. 

ICS, DEPT. 541, INTERTEXT HOUSE, 
LONDON, SW11 

R A D I O A N D T E L E V I S I O N S E R V I C I N G 

RADAR THEORY AND MAINTENANCE 
TELECOMMUNICATIONS 
This private College provides efficient theoretical and practical training in 

the above subjects. One -year day courses are available for beginners and 

shortened courses for men who have had previous training. 

Write for details to: 
The Secretary, London Electronics College, 20 Penywern Road, 

Earls Court London, S.W.5. Tel. 01- 373 -8721 

SITUATIONS VACANT 

RADIO TECHNICIANS with sound knowledge 
of at least three of the following types of 
equipment required immediately for Meteoro- 
logical Office Ocean Weather Ships: Single 
Side -Band Transmitter, Radar (Navigational), 
Radar Height Finding, Echo Sounders, Radio 
Receivers, Automatic DF, VHF and MF Low 
Voltage Servo Recorders, Digital Telemetering 
Equipment. 

Salary scale £782 -£1,304 per annum according 
to age, plus £120 overtime allowance. Free 

food and accommodation provided on board 
ship. Applicants must be natural born British 
Subjects. Full details from Shore Captain, 
Ocean Weather Ship Base, Great Harbour, 
Greenock. Telephone: Greenock 24291. 
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SITUATIONS VACANT 
(continued) 

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, Berke. 

SITUATIONS VACANT 
(continued) 

ENGINEERS. A TECHNICAL CERTIFI- 
CATE or qualification will bring you security 
and much better pay. Elem. and adv. private 
postal courses for C. Eng., A.M.I.E.R.E., 
A.M.S.E. (Mech. & Elec.), City & Guilds, 
A.M.I.M.I., A.1.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 OPERATORS, PREFERABLY WITH 
PMG2 CERTIFICATE, REQUIRED IM- 
MEDIATELY FOR DUTY ON METEORO- 
LOGICAL OFFICE OCEAN WEATHER 

SHIPS 

Salary Scale £871 -£1,309 per annum (revised 
rates under negotiation) according to age, 
plus £157 overtime allowance. Free food 
and accommodation provided on board ship. 

Applicants must be natural born British Subjects. 

Full details from Shore Captain, Ocean 
Weather Ship Base, Great Harbour, 
Greenock. Telephone: Greenock 24291. 

SERVICE SHEETS 

SERVICE SHEETS (75,000) 5/- each: please 
add loose 4d. stamp: callers welcome; always 
open. THOMAS BOWER, 5 South Street, 
Oakenshaw, Bradford. 

C. ft A. 
SUPPLIERS 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS) 

Only 5/- each, plus S.A.E. 

(Uncrossed P.O.'s please, returned if 
service sheets not available.) 

71 BEAUFORT PARK 
LONDON, N.W.11 

We have the largest supplies of 
Service Sheets (strictly by return of post) 
Please state make and model number 

alternative. 

Mail order only. 

SERVICE SHEETS (continued) 
SERVICE SHEETS. RADIO, TV. 5,000 
Models. List 1/6. S.A.E. Enquiries. TELRAY, 
11 Maudland Bank, Preston, Lancs. 
SERVICE SHEETS (1925 -1969) for TELE- 
VISIONS, RADIOS, TRANSISTORS, TAPE 
RECORDERS, RECORD PLAYERS, etc., 
by return post, with free fault- finding guide. 
Prices from 1 / -. Over 8,000 models available. 
Please send S.A.E. with all orders /enquiries. 
HAMILTON RADIO, 54 London Road, 
Bexhill, Sussex. 
RADIO TELEVISION over 3,000 models. 
JOHN GILBERT TELEVISION, lb Shepherds 
Bush Rd., London W.6. SHE 8441. 

ELECTRICAL 

2400t1 
EAECIRICITY"-_ ; 

YWHERE 
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 Road, North Promenade, 

BLACKPOOL, Lanes. 
Open 7 days a week 

BOOKS & PUBLICATIONS 

SURPLUS HANDBOOKS 
19 set Circuit and Notes .. 9/9 p/p 6d. 
1155 set Circuit and Notes .. .. 6/6 p/p 6d. 
N.R.O. Technical Instructions .. 5/6 p/p 6d. 
38 set Technical Instructions .. 5/6 p/p 6d. 
46 set Working Instructions .. .. 5/6 p/p 6d. 
88 set Technical Instructions 7/- p/p 6d. 
BC.221 Circuit and Notes 5/6 p/P 6d. 
Wavemeter Class D Tech. Instr. .. 5/6 p/p 6d. 
18 set Circuit and Notes .. 5/6 p/p 6d. 
BC.1000 (31 set) Circuit and Notes .. 5/6 p/p 6d. 
CR.100 /8.28 Circuit and Notes .. 11/- p/p 9d. 
R.107 Circuit and Notes .. .. 7/- p/p 6d. 
AR.88D Instruction Manual .. .. 16/- p/p 6d. 
62 set Circuit and Notes .. 6/6 p/p 6d. 
Circuit Diagram 5/- each post free, R.1116/A, 
R.1224/A, R.1355, R.F. 24, 25 and 26, A.1134, 
T.1154, CR.300, BC.312, BC.342, BC.348J, BC.348 
(E.M.P.), BC.624, 22 set. 
52 set Sender and Receiver circuits 716 post free 

Resistor colour code Indicator 2/6 p/p 6d. 

S.A.E. with all enquiries please. 

Postage rates apply to U.K. only. 

Mall order only to: 

INSTRUCTIONAL HANDBOOK 
SUPPLIES 

DEPT. PW, TALBOT HOUSE, 
28 TALBOT GARDENS, LEEDS 8 

This useful Handbook glues detailed information 
and circuit diagrams for British and American 
Government Surplus Receivers, Transmitters and 
Test Equipment etc; also contained are some sug- 
gested modification details and improvements for 
the equipment. Incorporated in this revised edition 
is a surplus /commercial cross referenced valve 
and transistor guide. This book is Invaluable to 
radio enthusiasts, radio clubs, universities and 
laboratories. The latest edition priced at 35/.. per 
volume plus 5/ -. p & p is obtainable only from us at 

GILTEXT(LEEDSLTD 
Dept. P.W., 24 Stansfield Chambers, Gt. 

George Street, Leeds t. 
s.a.e. with all enquiries. please. Extra postage for 
foreign orders. 

FOR SALE 

£6,000 IN VOUCHERS GIVEN AWAY. See 
free Catalogue for details. Tools. materials, 
mechanical, electrical, thousands of interesting 
items. WHISTON, Dept. VW, New Mills, 
Stockport SKI2 4HL. 

COMMUNICATIONS RECEIVER. New. 
Globe Scientific TRGDX /20.C. Matching 
speaker in cabinet. Box 86. £14, delivered. 

TOP TRADE DISCOUNTS FOR 
ALL 

COMPONENTS 
VALVES 

TUBES 
TRANSISTORS 

Free Trade Catalogue 
Engineers Et Service Dealers Only 

WILLOW VALE 
THE SERVICE DEPT. 

WHOLESALERS, 
4 The Broadway, Hanwell, 

London, W.7 
01 -567 5400/2971 
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FOR SALE 
(continued) 

THE IDEAL Panel Mounting Meter Move- 
ment for any Sensitive Test Meter etc. 
200 Micro Amp F.S.D. 41ín, x 41in. In clear 
plastic case. Our special price only 39/6d. 
P. & P. free. Limited number only. WALTON'S 
WIRELESS STORES, 55A Worcester Street, 
Wolverhampton, Staffs. 

MINIFLUX HEADS 
Special offer SKN4 1 -track stereo record /play- 
back head (list 8 gns.). Special offer 55/ -. 

Miniflux LF6-0 self oscillating half -track mono 
erase head, list £3.10.0. Offered at 22/6. VLF4 
1 -track ferrite erase head, list £4.5,0. Offered 
at 32/6. S.A.E. for full lists. 

LEE ELECTRONICS 
400 EDGWARE ROAD. PADdington 5521. 

HAMMERED ENAMEL 
MAKES FANTASTIC 

DIFFERENCE TO PANELS 
-say tamxsatio users 
'Crk l ' pattern ppe 
like magic on wood and 
metal. No undercoat. Air ,(w - BRUSH 
dries 15 min. to hard OR SPRAY -ON 
glossy finish. Rest, liquid 
and scratch -proof. Bronze, Silver, Green, Black, Lt. 
and Dk. Blue. Bend NOW for free list, or 8/- 1+ 1/9 
pont and packing) for trial ipt. tin, colour samples and 
Instructions. 

FINNIGAN SPECIALITY PAINTS, Dept. P.W. 

STOCKSFIELD (Tel. 2280), Northumberland. 

PRECISION POTENTIOMETERS 

Multi -turn, continuous or ganged from 25/ -; 
carbon from 21 -. Also resistors, mains rectifiers, 

synehros, geared motors, choices, capacitors. 

meters, microswitches, semiconductors. 6d. 

stamp catalogue. F. HOLFORD & CO., 6 Imperial 

Square, Cheltenham. 

sELF-sma NAE POSA 

Other air air drying GREY HAMMER 

OR BLACK WRINKLE A/0/4// 
o (CRACKLE)Finishes 

Other Yak. Air 

Omone Aerosols. 
( bore . 01 .111 

car .po,d. 

nude: 
zinc cnromnu 
Clear loca.., 
Aletalhcs aure 
slue. atona 
M cola. 

Token Aerosol cruche contai 16 ea. fine 

quality d ble eaninstant spot. No store baking 
required. Moose ble In Enr, Sloe. fold. 
brout. Madero Eeeshell Blark Wrinkle (Crackle) 
all at Is111 > rap or 16111, carriage paid. 

per ruonaselfa self-spray can. Aise Durable. heat 
and water resistant Beck Matt finish Ile on. 
spray Ir) IiIll carnage paid. 

PECIAL r OFFER, 1 an plus optimal transferable 
an pCn trigger handle (salue / -) for It /Il. carriage 
paid. choice of 13 uo.apny pli cur nd pr 

mer (Meter car quality) also available. uPleue enclose cheque o 

crossed P.O. for total amount direct to: 

Mla YU KAN 
107.00, W.3. ROAD, 

F LONDON, Wu 
We supply many Government Departmenu. Municipal 0.911 

Authonon.mnitmes and Leadme Industrial 
Ore. naaton, -We can supply you too. 

Open all day Saturday. Closed rhuriesr soupons. 

MORSE EASY !! 
FACT NOT FICTION. a you start RIGHT you will be 

reading amateur and commercial Morse within a month. 

(Normal prugneus to be expected.) 
s you truing scientifically prepared 3 -speed r r. 

automatically learn to recognise the code ft 
records 

HM 

without translating. Yon can't help it, it's easy a learning 
a tune. 18 W. P.M. in 4 weeks guaranteed. . UI -860 2ri96 For details and course C.O.U. ring, s. 

send 811. stamp for explanatory booklet W: 
0301151P, 46 GREEN LANE, PURLEY, SURREY 

METAL WORK 

METAL WORK: All types cabinets, chassis, 
racks etc., to your specifications. PHILPOTTS 
METAL WORKS LTD., Chapman Street, 
Loughborough. 

964 

AERIALS 

Enthusiasts 
THE T.M.P. EXPERIMENTAL 

AERIAL KIT 
A unique collection of alloy elements, dipoles, 
booms, clamps, mast reflectors, nuts & bolts, 
cables even a compass I etc., to make up various 
experimental aerials to cover all bands. 
This includes TV transmissions, SW for the 
radio amateur, VHF for BBC FM. Amateurs 
on 2 and 4 MTrs, Aircraft, Police etc., UHF 
for experiments on BBC 2 and Ultra High 
Frequencies. These Kits can be used indoor 
or outdoor. Robust construction with simpli- 
fied detailed plans for easy assembly. 
The Wonder T.M.P. Kit costs only 
89 /6-no extra for carriage. 
Despatched to any address in UK within 7 days. 

TUBULAR METAL PRODUCTS 
7 LOWESMOOR TERRACE, 

WORCESTER 

RECEIVERS & COMPONENTS 

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. 

BRAND NEW ELECTROLYTICS, 15 Volt, 
2, 6, 8, 10, 15, 20, 30. 40, 50, 100 mfds. 7/6d. 
per dozen, postage I / -. The C.R. SUPPLY CO., 
127 Chesterfield Road, Sheffield 8. 

D.I.Y. -All materials and components for 
construction of high fidelity loudspeaker 
systems (empty enclosures, ,BAF wadding, 
Tygan, Vynair fabric, cross- overs, etc.). 
Many other audio accessories and speaker kits. 
S.A.E. for lists: P. F. & A. R. HELME. 
Dept. PW, Summerbridge, Harrogate, Yorks. 

WE ARE BREAKING UP COMPUTERS 

EX COMPUTER PRINTED CIRCUIT PANELS2" X. 

4" packed with semiconductors and top quality 
resistors, capacitors, diodes etc. Our price: 10 boards 
10 /-. P. & P. 2/ -, with a guaranteed minimum of 35 

transistors. 
Special Bargain Pack. 25 boards for £1. P. & P. 316, 

with a guaranteed minimum of 85 transistors. 
100 boards, 05/ -. P.& P.6 /6, with a guaranteed minimum 
of 350 transistors. 
PANELS with 2 power transistors aim. to 0C28 on 

each board + components. 2 boards (4 x 0C28) 10/.. 

P. & P. 21, 
NPN GERMANIUM TO5 1 WATT POWER TRAN- 
SISTORS on small heat sink, on 2" u 4" panel. 5 for 

10 / -, P. & P. 21 

POWER TRANSISTORS sis. to 2N174 ex- eqpt., 
4 for 10 / -, P. & P. 21 -. 

POWER TRANSISTORS sin. to 2N174 ON Finned 
Heat Sink (10D) 4 for £1, P. A P.3 / -. 
LONG ARM TOGGLE SWITCHES ex egpt. SPST 
13/6 doz., DPDT 22/6 doz., DPST 17/- doe. P. & P. 

all types 2/- doz. 
ORGAN BUILDERS special 500 T018 transistors on 

panels £4. P. & P. 6/-. 
OVERLOAD CUT OUTS. Panel mounting in the 
following values , 5!- each. 1, 11, 2, 3, 4, 5, 7, 8 amp. 
P. & P. 16. 
MINIATURE GLASS NEONS. 12/6 doz. P. A P. 1 /6. 

NEW MIXED DISC CERAMICS. 150 for 10/. 

LARGE CAPACITY ELECTROLYTICS 
4410., tin. diam. Screw terminals. 
All at 6/- each 1- 1/6 each P. & P. 

4,000mF 72V d.c. wkg. 
10.000mF 25V d.c. wkg. 
6,600mF 45V 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) 

150 NEW ASSORTED Capacitors, Resistors, 
Silvered Mica, Ceramic, etc. Carbon, Hystab, 
Vitreous, 1-20 watt, 12/6 Post Free. WHITSAM 
ELECTRICAL, 33 Drayton Green Road, 
West Ealing, W.13. 

15 DICTAPHONES (No Parts Removed) 
with all accessories. Ideal for parts. £20 o.n.o. 
Buyer collects. Telephone: HARRISON, 
Bowes Park 6172, After 5.30 p.m. 

BAKER $ BAINES 
Examples of prices: 
BBC dipole 30 /- X 30/- H 42/- 
ITA 5 ele 34/- 8 ele 47/6 11 ele 57/6 

Combined BBC/ITA 1 + 5 45/- H + 5 69 /- 
BBC2 8 ele 28 /- 14 ele 371- 22 ele 53 /- 
All types generally available- prices include 
mounting clamps and postage. 
11 Dale Crescent, New Tupton, Chesterfield 

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. 

BRAND NEW SEMICONDUCTORS 

IN914 2/- 
18020 8/8 
15021 4/- 
2N706 8/- 

ACY07 816 
ACYl7 e/- 
ACY18 6/- 
ACY19 6/- 

BF194 818 
BFX29 12/8 
BFX84 8/- 
BFX85 10/- 

MPF105 8/- 
NKT261 4/6 
NKT264 4/8 
NKT40315/- 

2N708A 8/- ACY20 41- BFY50 4/8 NKT40516/- 
2N1302 4/8 4.13149 e/- BFY51 4/8 NKT7S1 81- 
2N1303 4/8 AF114 6/- BFY52 4/8 0028 5/8 
2N1304 5/6 AF118 61- BBX19 5/8 OC35 5/6 
2N1305 5/6 AF117 61- BSX20 5/8 OC36 618 

2N'2t60 14/- AeY26 418 BSY26 4/- OC44 81- 
2N2220 8/- ASY28 516 B6Y27 4/- OC45 2/6 
2N2369A51- BC107 8/8 BBY28 41- OC71 218 

2N'2846 11/e 
2N29'20 8/6 

BC108 8/8 
BC109 8I8 

E031,38 4/8 
BSY39 418 

0072 218 
OC81 4/- 

2N3053 818 BCY70 5/8 BBY40 5/6 0C200 5/8 
2N3055 151- BCY71 9/- B8Y95A 818 OC201 516 

2N37U2 4/- BCY7'2 5/- BY100 4/6 O(.'202 8/6 
2N3707 4/- BF180 8/6 MPF102 8/8 OCP71 8/8 
AC107 12/- BF181 818 MPF103 7/- OA81 1/8 
AC188 12/- BF184 7/8 MPF1o4 7/8 0A202 21- 

Send 6d. stamp for complete list. Over 1,000 types Semi- 
conductor. in stock. Capacitors, Resistors and Pote also 
availably. 

A. MARSHALL Si SON (London) LTD.. 
28 Cricklewood Broadway, London, N.W.2. 

01 -452 0161 /3 

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. 

TELEVISION I.F. STRIPS (leu valves) 
From BBC, 2 converters ideal her spares, contains 
smoothing capacitor, dropper resistors, 7 valve holders, 
I. F. transformers, coil formers, capacitors, resistors, 
diodes, tug strips, chokes, etc., etc., un chassis his 
31in, no Information or circuit. 
BRAND NEW in makers' boxes, agold mine of components 
for ON LV 18)6 roch post paid. Reduced to 14/6. 
MAINS TRANSFORMERS 
250V input, outputs 10V at 500mA, 34V at 100mA, 
32V at 10m /A, size 2iln I /in . 12in (drop through 
type) ideal for transistor power supply, 10)- poet paid. 
250 \ - input, output 22V at lIA, sine 21n z tin x 2lin 
111- post paid. 
TRANSISTOR driver and output transformers for 3 ohm 
speaker, suit 01081s, etc., approx. 1 watt rating, only 
8/- pair or 4/- each. 
As above but 500m /watt rating, 4/- pair, 81- each. 

MIXED bag of silver mica and ceramic capacitors, 
approx. 150, 10 /- Per bag. 
ERIE Thyristors for drill speed controls 400 p.i.v. at SA 

1216. 0.01 niF, SOOvw disc ceramics, P.C. type, r Item dia., 
2/- doz..10 /- per 100. 
HUNTS 0ImF, 350vw paper capacitors, P.C. type. 
upright mounting, 2/6 doz..15 /- per 100, poet paid per 100, 

TUBULAR ceramic capacitors, P.C. type, 3.3pF and 
500pF, only 6/- per 100, 1/8 doz. 
NULLARD CAPACITORS 50 + 50 + 50mF, 350vw, S / -. 
TRANSISTOR ELECTROLYTICB 2mF Sew, 4mF 64vw, 
1100F 12vw, 20mF fives, 50mF 6vw, 100mF 6vw, 64 each. 
IOOmP Ovw, 8d. 100mí, 350w, 1 / -. 400mF 15vw, 500mF 
Suo, 9d. 1,00051F 50vw tam type, 41 -. 
SPEAKER COVERING lin < 4in perforated flexible 
plastic. Simulated chrome on one side 1/6 each 12 /- dos, 
HUNTS 2,500mfd 50vw, brand new 616. 

SILVER MICA capacitors 800 size only yin x lin 
200vw. 4/- per 100. 
MAIL ORDER ONLY SAE FOR LISTS 
Postal charge's 

- 
up tu £l i 1!6; £I -82 + 2/ £2-85 + 316: 

over £S FREE. 

A. J. H. ELECTRONICS 
59 Waverley Road, The Rent, Rugby, Warwicks. 
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RECEIVERS & COMPONENTS continuedi 

ELECTROMUÉ 
RAPID MAIL - 
ORDER SERVICE 

PROMPT DELIVERY VERY LARGE STOCKS 
EVERYTHING BRAND NEW AND TO SPECIFICATION 
* Unbeatable Value in 

SEMICONDUCTORS 
30W BAILEY AMPLIFIER 
MJ481 and MJ491 matched pair output, 59/ -; 40301 
ami 40362 matched pair driver, 38 /3; 40361 12/8; 
40362 16/9; BC125 12/ -; BC107 2/9; BC109 2/9. 
Main amp. PC board 12/6 each but FREE with each 
complete transistor set. 
Total for one channel 67.8.0 list with 10% discount; 
only 16.13.3. Total for two channels £14.16.0 list, 
with 15% discount only 412.11.8. Complete power 
supply kit 54.5.0 list. Circuit reprints 1/- each. 

O.E. 2N89213 PLASTIC RANGE 
Price reductions 
lied spot = 55 to 110 2/8; Orange spot - 90 tu 180 
2/8; Yellow spot. = 160 to 300 2/6; (seen spot _ 235 
to 470 2/9. 
All the above brand new stock. 

TEXAS SILECT RANGE PRICES REDUCED 
30V 800mA aim : BC108 20V 
2 )13704 - 90 to 330 3/9 = 1.23 to 900 2/6 
2N3705 = 43 to 165 3/5 80109 20V 
25V 200mA prep: = 125 to 900 2/9 
2/43702 _ 60 to 300 8/6 80167 series (180mW 
2)73703 = 30 to 150 8/3 300MHs fT, T092): 
small signal Mai: Bel 67 45V 
2E3707 low noise 4/- = 1.25 to 500 2/3 
2N3711 - 180 to 060 3/11 BC168 20V 
small signal pap: = 125 to 900 2/- 
2N4058 low noise 4/9 BC169 10V 
25141162 = 180 to 660 4/8 = 240 to 900 2/8 
BC107 eerier 300mW BC109 :nd BC169 are 
300MHz fT TO18: low noise. 
BC107 45V BC167, BC168 and BC1ti9 

= 125 to 500 2/9 are plaudit. 
Beta aulueoforabove immediately quoted after ype Nos. 

FETs - Prices reduced 
MPF105 26V max., gut 2 to 6mA /V, law noise 7/6; 
2213819 25V Mon., gm = 2 to thnAIV, law noise 9/ -. 

MINI TRANSISTORS- Prices reduced 
2Y4285 pap hFE 36 to 130 at IOmA fT 7MHz min., 
Veb 35V max. 2N4286apn 30V hFE over 100 nt 10µA 
to lusA fT 280MHz typ. 2N4289 pop 60\' hFE over 
100 at 100µA to ImA fT 170MHz typ. 2E4291 
pap 40V hiE over 100 at 100mA, 2E3794 aim 40V 
hFE over 100 ut 100mA, complementary driver /out- 
pat 2N4 292npre 30V UHF N.F. 6,1B max at 100MHz. 
IT 570MHz typ. B5041 Power 14.3W at 100 °C bane temp. 35V, hFF, fiver 100 at 0.5A. Insulated TO66 
size mounting surface. 
Prices: 2N4285 to 2N4292 and 293794 2/11; B5041 
13/6. 

I,000V 1.5A GENERAL PURPOSE RECTIFIER type 
1E5054 3/6 only. 
1,000 0.75A miniature rectifier type TOI 1/9; 400V type T84 2/3. 

MINER DIODES 3V to 27V 5% 400mW all preferred voltages, 4/6 each. 

NEW TRANSISTOR BARGAINS 
2N696 5/6 2E1711 7/4 2N4000 4/3 BC148 8/8 2N697 6/- 2N214716/9 40250 15/- BC149 4/3 
2)1700 3/5 2)12369A 411406 16/3 81112:3 24/3 
2)11132 13/- 8/9 40408 14/8 BF'194 7/- 
2)11302 4/- 2E2646 9/6 AC126 6/6 B1,X29 12/8 
2)11303 4/- 2)12924 5/- AC128 ß/- BF'X84 7/5 
2N1304 4/- 2 )12925 5/9 AC176 11/- BFX85 8/8 2E1305 4/- 2613053 5/6 ACY17 8/- BFX88 7/9 2N1306 6/9 2x305415/6 AD161 7/- BFí-51 4/8 
2X1307 6/9 2N3055 16/6 A11162 7/- B8X 20 4/6 2)11308 8/9 2N3391A AF114 7/- N KT4113 
2E1309 8/9 5/6 AF124 7/6 14/10 
2)11613 8/8 1 )13700 3/3 BC147 4/8 
All power typ, supplied avd h FREE Misa IVa,hite, 

* RESISTORS 
METAL OXIDE type TR5 11.5W 2% tolerance. Very 
los, noise, low temperature coefficient, low drift. 
A Professional resistor. All E24 preferred values 1012 
to nip. Price: 1 to 11 lOd; 12 to 25 9d; 26 up 8d. 
CARBON FILM high stab low noise. 
1 W10 %10 to 3.311 and 1 W 5 %3.90 to IMO 1/10 
doz., 14/6 100. 
1W 10 %,', 4.70 to 10150. 1/9 dos., 18/6100. 
1W 5,3.4.70 to 10M O 2/2 dos., 17/- 100. 
1W 10% 4.70 to 10M0, 3/8 doz., 25/10 100. 
1/6 lens per 100 if ordered in complete 100e of one 
ohmic value. 
Please elate resistance values required. 
Carbon Skeleton pre -sets: 10013, 2500. 50011, 1k0. 2k0, 2.5k0. 5k0, 10k O, 20k O. 22k/2, 501 0. 100k 0, 200k O, 250kO, 600k O, 1MO, 2M0, 2.6MO, 5M O. 10MO. Vertical or horizontal mounting. 
Bmal high quality, 1/- each; Bub -min, type 114 each. 

* PEAK SOUND 
PRODUCTS 

Peak Bound í'A.12 -5 Power Amplifier has a maximum 
distortion level of only 0.1°° at 11.5W, into 1511, 
In kit form 53.19.6, plus 12/- for ready prepared heat 
Ink and mounting board. Power supply P8.45 Kit 

14.10.0. 
Pre -amp kit 87/- plus controls mono: 6/3; stereo 20/ -. Active tone filter kit 19/. plus controls: mono 5/ -; 
stereo 16/ -. No discounts allowable on basic kits. 

"P.W. DOUBLE 12" 
All parts available as described in this issue and adver- 
tised by Peak Bound. 

* ELECTROLYTICS 
SUB -MIN. 
0426 range (µF /\'): 0.84/64, 1/40, 1.0/15, 2 -5í16, 
2.5104, 4/10, 4 /40,3/04,6. 4/6.4,6.4/25,8 /4,10/2.3,10!16, 
10/04, 1.2.8/25, 16 /10, 10/40, 20/10, 20/04, '25/6.4, 
25/25, 32/4, 32/10, 32/40, 32/114, 40/2.5, 40/16, 50/6.4, 
50/25, 50/40, 64/4, 64/10, 80/2.5, 80/16, 80/25, 100/6.4, 
125/4, 1.25 /10, 1.26/16, 160/2.5,200/0.4, 200/10, 250/4, 
320/2.5, 320/0.4, 400µ, 500 /2.6. Price reduction 1/3 eeh. 
MINIATURE 1 µF/171: 
2 /10, 10 /10, 25/10, 50/10, 94 each, 15/25, 
50/23, 100/10, 100/10, 1/- each; 50/30, 100/26, 1/8; 100/50,25/25, 2/ , 
LARGE ELECTROLYTICS (µF /V): 
1000/50 7/ -; 2000/60 9/3; 5000/50 17/6; 5000 /23 10/8; 2500/64 15 / -. Vertical clips for above types 94 each. 

* CAPACITORS 
Ceramic dis, 211 ° 500V: 1,000pr, 2,000pr, 5,00OpF. 
50Vi 0.01µF, O.O5.aF, 0.06µF. Mylar film 10% 
100V: 1,000pr, 2,000pr, 5.000pr, 0.0112.F, 0(12µF, 005µF. Polystyrene 5% 1110V: 22pF pre- 
ferred values to 820pr. ALL at bd each. Polyester 
250V 20° : 0.01, 0.015, 0.112'2, 0.033, 0.047, 0.068µF 74 

ach. 01µF 84. 250V 10 %: 0.15, 0.22 93: 0.33 
1/2; 0.47 1/8; 11/.1, 2/8; 2.2µF 4/-. 

* POTENTIOMETERS 
P,ic.. dared 
Short spindle 10110 tae I0114 O Itu.5K O to 5.18 0 lard., std. 
values. Only 2 / -each- 
Long spindle 4.7k fl , 10k0. 22k0 , 47k0, 100k0, 270 
K 0, 470E11, IMO, 2.2M0, lin. or hag. Only 2/6 each. 
Lung spindle dual stereo: 10k f/, 22k O, 47k 13, 100k o, 220k 0 tin. or lug. Only 8/6 each. 

ALL GOODS BRAND NEW -NO SURPLUS 
1989 CATALOGUE now really, full of 11,x1 up t .late information coral1 is to every serious user. send 1/6 for your copy. 
COMPONENT DISCOUNTS 
It on tot I ,rdrr (Ever 63.0.0. 15% on total ,filer over 610.0.0. unless larded otherwise. POSTAGE AND PACKING on orders up to 51, add 1 i -; aver, post free In U.K. 
OVERSEAS ORDERS WELCOMED. Carriage charged at cost. 

ELEl.T II\1V A L L Dept. P.W.4 
32A ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY 

Telephone : EGHAM 5533 (STD 0784 -3) 

MOBILE S.W. LISTENERS 
The Halson Mobile Antenna for 

AMATEUR RECEIVING and 
TRANSMITTING 

The most efficient mobile All -Band 
Whip on the market. COILS FOR ALL 
BANDS. Complete with one coil 
£6.17.6, plus 3/6. Extra coils £3.17.6, 
plus 3/ -. 
From leading amateur radio stores or 

direct from the manufacturers: 

HALSON ELECTRICAL SERVICES 
Dover Road, off Ansdell Road, 

Blackpool. 

NEW VALVES! 
Guaranteed Set Tested 
24 -HOUR SERVICE 

IR5 4/9 
185 4/8 
IT4 2/9 
384 5/9 
3174 5/8 
8AQ5 4/6 
61,18 8/- 
30CI8 8/9 
30FL1 12/8 
30E1,12 14/3 
301%14 10/3 
30P4 11/8 
30P19 11/8 
S0PL1 12/6 
CCH36 9/9 
CL33 18/6 
DAC32 8/9 
DAF91 4/8 
DAF96 5/11 
DF33 7/6 
DF91 2/9 
DF96 5/11 
DK32 8/9 
DK91 4/9 
DK96 6/6 
DL35 4/9 
DL92 5/9 
DL94 5/6 
DL90 6/6 

DY86 5/8 
DY87 5/8 
EABC80 5/8 
EBC41 8/- 
EBF80 5/9 
EBF89 5/9 
ECX78l 3/9 
ECC82 4/8 
E(X:83 4/9 
ECC85 4/9 
ECH35 5/8 
ECH42 9/9 
ECH81 5/8 
ECL80 8/3 
ECL82 8/8 
ECL83 8/9 
ECL80 7/8 
EF39 3/6 
EF80 4/9 
EF86 5/- 
EF88 6/8 
EPOS 4/9 
EFL83 5/9 
EFle4 5/6 
EL33 8/8 
EL41 9/8 
EL84 4/6 
EY61 8/9 
EY88 e/- 

EZ80 8/9 
EROI 4/6 
KT61 8/8 
KT60 15/9 
N78 14/8 
PABCSO 8/9 
PC86 9/3 
PC88 9/8 
PC97 7/9 
PC'900 8/- 
PCC84 5/9 
PLC89 9/9 
PCCi89 9/6 
PCF80 6/3 
PCF'8: 6/9 
PCF801 6/9 
PCF806 8/9 
PCF80810/8 
PCL82 8/8 
PCL83 8/9 
PCL84 7/- 
PCL85 8/- 
PCL80 8/- 
PFL20012/- 
PL38 9/8 
PL81 7/- 
PL92 6/9 
PL83 8/- 
PL94 8/- 

P1.500 12/- 
P1,504 12/8 
PY3'2 10/- 
PY33 10/- 
PY81 5/- 
PY82 4/9 
PY83 6/8 
PY88 8/- 
PY800 8/8 
YY801 6/6 
R19 6/3 
U25 12/9 
l'26 11/8 
L'191 12/3 
1JABC80 5/9 
UBC41 7/8 
l'BF89 8/8 
UCC84 7/9 
UCC,85 8/- 
DC'F80 8/- 
l'CH42 9/8 
l'CH81 8/- 
UCL82 8/9 
L' F41 9/6 
U F89 5/11 
131.11 8/9 
UL84 5/9 
l'Y41 8/8 
1'Y85 6/8 

Postage on valve 9d. extra. On 2 valves or more, pontage 611. per valve extra Any parcel insured against 
damage in transit 64, estra. Office address, no callers, 

GERALD BERNARD 
83 OSBALDESTON ROAD 

STOKE NEWINGTON 
LONDON, N.16 

ADD NEW EXCIIING 

stotymis 
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with e Dewdrop "NEW DIMENSIONS" 3- 
Dimensional effects amputier. (lives Big Hall 
Stereo effect to most radios, tapes, etc. PLUS fully 
adjustable echo, vibrato and tone, 9 volt model. 
8 gas. Speaker, 25/- extra. 6/12V car model. 
10 gas. 0101. speaker. Post and ins, 5/- either 
motel. Write now -right mew. 

D.E.W. LTD., 
P.W., RINGWOOD ROAD, FERNDOWN. DORSET 

965 
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SHORT -WAVE 
KITS 

WORLD -WIDE RECEPTION 

Famous for over 30 years for Short -Wave Equip- 
ment of quality, "H.A.C." were the original 
suppliers of Short -Wave Receiver Kite for the 
amateur constructor. Over 10,000 satisfied 
customers- including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Hams, etc. 

IMPROVED 1969 RANGE 
One -valve model "DX ", complete kit -price 66/9 
(Postage and packing 3 /6). 

Customer writes: -"Definitely the best 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. (Mail order only.) 
Send now for a descriptive catalogue, order form. 

"H.A.C." SHORT -WAVE PRODUCTS 

29 Old Bond Street, London W.1 

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. 37/8. 
11 element, 451 -. 14 element. 52 /6. 18 

element. 80 / -. Wall Mounting with 
Cranked Arm, 7 element, 60 / -. 11 element. 
671 -. 14 element, 75/ -. 18 element, 6818. 
Mast Mounting with 2m. clamp. 7 element. 
4218. 11 element. 55/ -. 14 element. 821-. 18 

element. 70/ -. Chimney Mounting Arrays, 
Complete. 7 element, 72/8. 11 element, 801 -. 
14 element. 8718.18 element, 951 -. Complete 

instructions Low 
Los Cable. 1)6 yd. Preamps from 
751 -. State clearly channel number required 
on all orders. 

BBC ITV AERIALS 
BBC (Band 1). Tele- 
scopic loft, 25/ -. External 
S /D. 30/ , "H" 22.15.0. 
ITV (Band 3). 3 ele- 
ment loft array, 30/ -. 5 
element, 40 / -. 7 element 
501 -. Wall mounting. 3 ele- 
ment, 47/6. 5 element. 
52/6. 

. Loftm1++3, 40/-; 1+5. 
50/ -; 1 +7. 801 -' Wall 
mountinfl 1 +3, 57/8; 1 +5. 

87 /b ;7Chimney 
1 +3. 87/8; 

VHF transistor pre - 
amps. 75/ -. 

COMBINED BBC' ITV 
5 +9. BB C2 

1 +5 +14. 601-.1++37+14. 100 / -. Loft mounting 
only. Special leaflet available. 
F.M. (Band 2). Loft S /D. 15 / -. "H ". 32/8. 
3 element, 55/ -. External units available. 
Co-ax. cable 8d. yd. Co-ax. plugs. 1/4. 
Outlet boxes. 5 / -. Diplexer Crossover Boxes. 

stamps 
C.W.O. or C.O.D. 

list , 
6/-. Send Bd. 

Callers welcomed - open all day Saturday 

K.V.A. ELECTRONICS (Dept. P.W.) 

40 -41 MONARCH PARADE 
LONDON ROAD, MITCHAM, 

SURREY 01 -648 4884 

ORF. 

Est. 1943 JOHNSONS Tel: 24864 

VHF and Short -Wave kits for the 
Amateur enthusiast and constructor. 
For 2 and 4 metres, the unique two 
transistor model SR2 /P, 70- 150Mc /s, 
75/6, p.p. 4s. New super 5V all - 
wave, all -band kit, also "Mini -Amp" 
self- contained, cabinet, size a mere 
4 x 3 x 21-. Write today, enclosing a 

stamped addressed envelope for 
interesting free literature, and details, 
direct to 

JOHNSON'S (RADIO) 
St. Martin's Gate, Worcester 

10W AMPLIFIER 
SSAR3 10w push pull output. TW99 output trans. 
4 valve. EF94, ECC81, two EL90. Full chassis 
mounting, new and boxed with circuit drawing. 
12.10.0. P. @ P. 10 / -. 
19 set power unit, new with handbook. £8.10.0. 
P. @ P. 10 / -. 
Mixer units type 18. HF., MF., LF. Valve V885. 
10 / -. P. @ P. 2/6. 

Micro Ammeters for instrument mounting. 0 -100. 
80/ -. P. & P. 2/6. 

Micro Ammeters Type Y. Heavy duty with leads. 
£8. P. @ P. 5 / -. 
Flexible metal tubing. Galvanised r int. diameter 
86/- 100ft. P. @ P. 7/6. 

Field Telephones Type F. 8916. P. & P. 7/6. 

Chassie Unit. 7 valves. ECC82(3) EB91(3) 6F33(1). 
45 capacitors, resistors etc., valve bases and cans. 
20 / -. P. @ P. 4 /6. 

Cable. Six core (75yds approx) and Drum assembly. 
86/ -. P. @ P. 4/6. 

Resonance Performance Testers, S. Band, 0 -25db. 
3260 -3340 M /cs. 110. P. & P. 10 /-. 
Send us your Transformer requirements, 1000 in 
stock. B.A.E. full list. 

TEST INSTRUMENTS, ETC. S.A.E. FULL LIST. 

STATUS SUPPLIES 
STATUS HOUSE, WILKINSON AVE., BLACKPOOL 

%- £7/15/0 
, pus w Solve your communiea- 

lion problems with this 
4- Ststlen Transistor Intercom system (1 master and 
8 Sube), in de -luxe plastic cabinets for desk or wall 
mounting. Call /talk /listen from Master to Subs and 
Subs to Raster. Ideally suitable for Business, Sur- 
gery, Schools, Hospital, Office and Home. Operates 
on one 9V battery. On /ott switch. Volume control. 
Complete with 3 connecting wires each 66ft. and 
other accessories. P. & P. 7/6. 

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

INTERCOM /BABY ALARM 

Same as 4- Station Intercom for two -way Instant 
communication. Ideal as Baby Alarm and Door 
Phone. Complete with 66ft. connecting wire. 
Battery 216. P. & P. 4/6. 

1 seist r7ELEOHONE AMPI if/Eß 

59-6 
Why not boost 
business effi- 

ciency with this incredible De -luxe Telephone Ampli- 
fier. Take down long telephone messages or converse 
without holding the handset. A useful office aid. On/ 
oft switch. Volume Control. Battery 2/6 extra. P. @ P. 
3/6. Full price refunded if not satisfied in 7 days. 

WEST LONDON DIRECT SUPPLIES (P /W4) 
169 KENSINGTON HIGH STREET, LONDON, W.9. 

PLEASE MENTION 
"PRACTICALWIRELESS" 

WHEN REPLYING TO 
ADVERTISEMENTS 

HI -FI SOLID STATE AUDIO AMPLIFIER 
10 Watts continuous sine wave out- 
put. 15 Watts music power. Output 

9i -, $- 3 -16 ohms impedance. Frequency / response 15 Hz to 18 Khz -1 dB. 

Distortion at full power <0.15%. 
This instrument comes to you corn- 
pieta 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 16 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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PADGETTS 
RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, YORKSHIRE. 

Telephone: Cleckheaton 2866 

Indicator Unit type 26 
Size 12 x 9 x gin. with outer case. Fitted with 2 }in. tube C.R.T. type 
CV1526. Nine B7G valves. Clean condition, but not tested. 32/6, 
p. & p. 10 / -. 
Lumerator and Secant Gear Unit. Delight for the model maker. 12/6, 
p. & p. 8/6. 
Silicon Rectifier 500mA, 800 P.I.V. No duds. 2/6, post paid. 24/- per dozen, post paid. 
Jap Ear Piece. Magnetic 8 ohm. Small and large plug. 1 /11, post paid. 
Reclaimed TV tubes with six months guarantee. 17ín. type AW43/88, 
AW43/80, 40/ -; MW43/69, 30/-. 14ín. types, 17/ -. All tubes, 12/- carriage. 
Speakers removed from TV sets. All PM and 3 ohms. Bin. round and 
8 x 5in., 6/6, p. & p. 3/6. 
bin. round, 3/ -, p. & p. 3/ -; 6 for 24/. -, post paid. 
6 x 4in., 3/ -, p. & p. 3/-; 6 for 24/ -, post paid. 7 x 4fn., 5/ -, p. & p. 3/ -; 
6 for 34/ -, post paid. bin. round, 3/ -, p. & p. 3/ -; 6 for 24/ -, post paid. 
Slot Speakers, 8 x 2 }in., 5/ -, p. & p. 3/ -; 6 for 30/ -, post paid. 
Untested 12- channel 14in. TV sets, 20 - carriage 15/ -. Passenger train, 
double rate. Untested Pye, KB, RDG, Ekco 17in. TV sets. Bush 17ín. 
TV sets. 50/- each, carriage 15/ -. Passenger train double rate. 

VALVE LIST 
Ex. Equipment. 3 months' guarantee 

Single Valves Post 7d., over 3 Valves p. & p. paid. 10FI, EF80, EB91, ECL80, EF50, PY82, PZ30, 20P3. All at 10 /- per dozen, post paid. 
ARP12 
EB91 
EF85 
EBF80 
ECC81 
ECC82 
ECC83 
ECL80 
EF50 
EF80 

1/6 
9d. 
3/- 
3/- 
3/- 
3/- 
4/- 
1/6 
1/- 
1/6 

EF91 
EY51 
EY86 
PCC84 
pCF80 
PCL82 
PCL83 
PL36 
PL38 

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

PL81 
PY33 
PY81 
PY82 
PZ30 
U191 
U281 
U282 
U301 

4/- 
5/- 
1/6 
1/6 
5/- 
5/- 
5/- 
5/- 
5/- 

U329 
U251 
6B8 
6BW7 
6K7 
6U4 
6V6 
6P28 
10P13 

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

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

8/6 
3/- 
4/ 
2/6 
5/- 
5/- 
2/6 
5/- 
5/- 

GARRARD PLAYING UNITS 
LM3000 Record Player with 9T.A. Stereo Cartridge. 
£10.10.0. AT.60 Mk. II De -Luxe Auto -changer, die -cast 
turntable. Less cartridge. £13.15.0. SP.25 De -luxe single 
record player, die -cast turntable. Less cartridge. £12.7.6. 
Brand new in makers' cartons. Packing and carriage on 
any one of above 7/6. Plinths available. 
CARTRIDGES WHEN PURCHASED WITH ABOVE -STEREO. Sonotone 9TA /HC Ceramic with diamond 
55/ -. Decca Deram with diamond 99/6; MONO Acos 
GP91 -1 22/6; Goldring MX2M 28/6. 
STEREO VOLUME CONTROLS. 1 *in. dia., Long 
Spindles. All values 5000 ohms to 2 Megohms less Sw., 
ea. 8/6. All values 100K to 2 Megohms with DP Sw., 
ea. 10/6. 
STEREO BALANCE CONTROLS. Log /Anti -Log 5K, 
10K } Meg., 1 Meg., 2 Meg. ea. 9/6. 
TRS STEREO /MONO TUNER. Mono kit 15 gns. 
(p /p 3/6). Add -in stereo unit 10 gns. (p /p 2/6). Power Unit 45/- (p /p 2/6). Cabinet 37/6. Total £29.10.0. (Carr. 12/6). 
9d. BRINGS LATEST TRS LIST of bargains in com- 
ponents, accessories, material and equipment. It's 
certain to save you money. 

IRS RADIO 
70 BRIGSTOCK ROAD, THORNTON 

Tel.: 01 -684 21.88. Hours 9 a.m.--6 p.m. 
A few doors from Thornton Heath Stn. (S. 

COMPONENT 
SPECIALISTS 

Established 1946 

HEATH, SURREY 
1 p.m. Wednesdays 
R. Victoria section) 

DUXFORD ELECTRONICS(PW) 
97/97a MILL ROAD, CAMBRIDGE 

Tel : 0223 -63687 
(Visit us -at our new Mail Order, Wholesale and Retad Premises) 

MINIMUM ORDER VALUE 5/- 
C.W.O. Post and Packing 1/- 

10% over £2 DISCOUNT 
15% over £5 

CERAMIC DISC CAPACITORS (Hunts.). 500V±20 %; 100, 220, 330pF. -20 %, +80%; 470, 680, I,000pF. 5d each. 
ELECTROLYTIC CAPACITORS (Mollard). -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¡- I/I 1/2 
Small (all values in µF) 
4V .. .. .. 800 1,250 2,000 3,200 6.4v 640 1,000 1,600 2,500 
10V .. .. 400 640 1,000 1,600 
16V ., 250 400 640 1,000 
25V 160 250 400 640 
40V .. .. 100 160 250 400 
64V .. .. 64 100 160 250 
Price 1/6 2/- 2/6 3/- 
POLYESTER CAPACITORS (Muilard) 
Tubular, 10%. 160V: 0.01, 0.015, 0.02211F, 7d. 0-033, 0.047µF, 8d. 0.068, 0.1µF, 9d. 0.15µF, lid. 0.22µF, 1 / -. 0.33µF, 1/3. 0.47µF, 1/6. 0.68µF, 
2/3. 111F, 2/8. 
400V: 1,000, 1,500, 2,200, 3,300, 4,700pF, 6d. 6,800pF, 0.01, 0.015, 0.022µF, 
7d. 0.033µF, 8d. 0.047µF, 9d. 0.068, 0.1µF, lid. 0.15µF, 1/2. 0.220, 
1/6. 0.33µF, 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.loY, 9d. 0.15µF, lid. 0.22µF, 1 / -. 0.330, 
1/5. 0.47µF, 1/8. 0.68µF, 2/3. 11.LF, 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, 3,900pF, 
1/3. 4,700, 5,000, 5,600, 6,800, 8,200, 10,000, 12,000, 15, F. 1/6. 
18,000, 22,000, 27,000, 33,000, 39,000pF, 1/9. 0.047, 5,000, 0.056µF, 2 / -. 
0.068, 0.082, 0.1µF, 2/3.0.12µF, 2/9.0.15, 0.18µF, 3/ -. 0.22µF, 4/ -. 0.27, 0.33µF, 5/ -. 0.39µF, 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 (fin 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% 5 1M, ±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% > 1M. Horizontal 
(0.7in x 0.4in P.C.M.) or Vertical (0.4in x 0.2in P.C.M.) mounting, 1/- each. 
Submin. 0.1W at 70 °C. ±20% 5 1M, ±30% > IM. Horizontal (0.4in x 0.2in P.C.M.) or Vertical (0.2in x 0-lin P.C.M.) mounting, 1Od each. 
RESISTORS (Carbon film), very low noise. Range: 5%, 4.711 to IMLl 
(E24 Series): 10%, 1011 to 10M11 (E12 Series). 
}W (10%), í1d (over 99, l }d). 100 off per value 12/ -. }W (5%), 2d (over 
99, l f d), 100 off per value 13/9. }W (10%), 2d (over 99, lid), 100 off per 
value 13/9. }W (5%), 2Id (over 99, 2d), 100 off per value 15/6. 
SEMICONDUCTORS: 0A5, 0A81, 1/9. 0C44, 0C45, 0071, 0081, OC81D, 0082D, 2/- 

. 

0070, 0072, 2/3. AC107, 0075, 0C170, 0C171, 
2/6. AF115, AF116, AF117, ACY19, ACY2I, 3/3. 0C140, 4/3. 0C200, 
5/ -. OC139, 5/3. 0C25, 7/ -. 0C35, 8/ -. 0C23, 0C28, 8/3. 
SILICON RECTIFIERS: (0.5A). 170 P.I.V., 2/9. 400 P.I.V., 3/ -. 800 P.I.V., 3/3. 1250 P.I.V., 3/9. 1500 P.I.V. 4/ -. (0.75A); 200 P.I.V., 1/6. 400 
P.I.V., 2/-. 800 P.I.V., 3/3. (6A); 200 P.I.V., 3/ -. 400 P.I.V., 4/ -. 600 P.I.V., 
5/ -. 800 P.I.V., 6/ -. 
THYRISTORS (5A): 100 P.I.V., 8/ -. 200 P.I.V., 10 / -. 400 P.I.V., 15/ -. 
SWITCHES (Chrome finish, Silver contacts): 3A 250V, 6A 125V. Push 
Buttons: Push -on or Push -off 5/ -. Toggle Switches: SP ST, 3/6. SP /DT, 
3/9. SP /DT (with centre position) 4/ -. DP /ST, 4/6. DP/DT, 5/ -. 
PRINTED CIRCUIT BOARD (Vero). 
0.15in Matrix: 3fin x 2 }in. 3/3. 5 }in x 21in, 3/11. 31ín x afin, 3/11. 
Sin x afin, 5/6. 
0I Matrix: 3fin x 2 }ín, 4/ -. Sin x 2 }ín, 4/6. 3ún x 31 in, 4 /6. Sin x afin 
5/3. 
RECORDING TAPE (Finest quality MYLAR -aLmost unbreakable). 
Standard Play: Sin, 600ft, 7/6. 5fin, 850ft, 10/6. lin, 1,200ft, 12/6. 
Long Play: 3in, 225ft, 4/ -. 5in, 900ft, 10/6. 5fin, 1,200ft, 13/-. lin, 1,800ft, 
18 / -. 

SEND S.A.E. for JANUARY, 1969 CATALOGUE 
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Head Office and Warehouse 
44A WEST8OURNE GROVE 

LONDON W2 
Tel. PARK 5641/213 

Z ft I AERO SERVICES LTD. 
Please send all oorreapondenee and Mail -Orden to the Head Odlee 

When sending cash with order, please include 2/6 in £ for postage and handling 

MINIMUM CHARGE 2/6. No C.O.D. orders accepted. 

Retail Shop 
85 TOTTENHAM COURT ROAD 

LONDON W1 
Tel. LANgham 8403 
Open all day Saturday 

OA2 6/- 
OA3 8/8 
OBI 9/- 
OB3 9/- 
003 8/8 
OD3 8/- 
03,110 11/- 
1.4.E2 12/- 
1B8OT 7/- 
1CSGT 6/- 
104GT 
SHOOT 7/- 
1L4 8/- 
1RS 8/- 
184 5/- 
185 4/8 
1T4 4/- 
1U4 8/- 
1U5 8/8 
1v2 9/- 
1X2B 7/- 
1Z2 26/- 
2026A 8/- 
2040 8/- 
2051 8/- 
2CW4 12/- 
2021 8/- 
2E26 2718 
2X2 6/- 
3A8 11/- 
3A4 4/- 
3B28 40/- 
3Q4 7/8 

3V4 8/6 
4B32 80/- 
5R4GY 10/- 
5U4G 5/8 
5U4GB 7/- 
5118 8/- 
5Y3GT 6/8 
5Z3 8/- 
5Z4G 7/- 
6/30L2 14/- 
0A8G 5/8 
6AB4 8/8 
6AB7 4/- 
6AC50T 

12/- 
6AC7 4/- 
r,AD4 16/- 
OAF4A 9/- 
6AG5 8/- 
6A07 8/8 

CAH6 10 /- 
6ÁJ5 8/- 
6ÁJ8 5/8 
OAKS 5/- 
6AK6 11/6 
CALS 3/- 
BATAS 22/- 
6A315 6/- 
6AM6 4/- 
BAMB 8/- 
6ÁN8 10 /- 
OAQS 6/- 
6AQ6 10 /- 
OARS 8/- 
CARO 6/- 
CABS 6/6 
6Aß6 7/- 
OAS7G 15/- 
OATS 4/6 
6AU4GTA 

9/- 
DAUB 5/- 
OAU8 10 /- 
OAVSGTA 

12/- 
BAVE 6/6 
OAW8A11 /- 
OAX4GTB 

a/- 
6AX SOT 

12 /6 
6AX7 10/- 
6B40 15/- 
61380 B/6 
6ßA6 4/- 
BBA7 16/- 
0305 8/9 
OBE6 4/8 
6BF5 15/- 
OBF6 9/- 
BBF7 18/- 
6B0ßá 11 /- 
613116 8/- 
61336 8/- 
(MKS 20 /- 
6BK7A 9/- 
6BL7GTA 

11 /- 
OBN6 7/6 
6BN8 8/- 
OBQOGTB 

12/- 
OBQ7A 7/- 
6BR7 16 /- 

BBRB 19/8 
61187 86/- 
6BW6 18/8 
6BW7 12/- 
6BZ8 8/- 
CBZ7 10/- 
604 6/8 
6C50T 8/8 
606 4/- 
608G 7/- 
609 17/8 
BCBB 6/- 
BCDBGA 

89/- 
6007 8/- 
BCHB 11/- 
60L6 9/- 
6CL8 16/- 
6CU6 18/- 
OCW4 18/- 
6CY5 7/- 
6133 7/8 
6D4 17/8 
BDC6 18/8 
6DK6 8/- 
6DQ6B 11/- 
61384 16/- 
BDTB 8/- 
6EA8 11/- 
BEWB 18/- 
CF6GB 8/8 
6F7 9/- 
6F11 8/- 
6E13 6/8 
6014 18/- 
BF15 11/- 
6017 9/- 
6E18 7/8 
61,23 16/- 
6E24 18/- 
6E25 14/- 
6F28 18/- 
BGHB 11/- 
6GK6 18/- 
BGWO 11/- 
634 9/- 
OJ6GT 6/8 
BJB 8/8 
637 8/- 
6K6GT 9/- 
6K7G 2/6 
fiK23 9/- 
6K25 16/- 
ßL1 18/- 

6LBGT 8/8 
CL7 
OL12 6/- 
BL18 8/- 
6LD20 5/8 
6N7GT 6/8 
601 11/8 
61'25 18/- 
6028 12/- 
6Q7 7/- 
88A7 7/- 
6807 e/- 
68E7 4/8 
6037 7/- 
68L76T 8/- 
68N70T 5/6 
88Q7 7/- 
68117 7/- 
6887 8/- 
6T8 e/- 
6U4GT 12/- 
13138 8/- 
6V6GT e/- 
6E4 4/8 
6X5GT 6/- 
6E8 11/- 
6Y6G 11/8 
7C6 18/8 

7Z4 7/6 
9BW6 7/- 
909 8/8 
9D7 9/- 
1002 10/- 
10D2 8/- 
10E1 18/- 
1009 10/- 
10E18 7/8 
10L1 7/8 
10LD1110/- 
10P13 12/- 
101'14 1.6/- 
12AC8 7/- 
12AD6 8/- 
12AL5 7/8 
12AQS 7/- 
12AT6 4/6 
12AT7 8/- 
12AU6 6/- 
12AU7 5/9 
12AV6 6/8 
12AX7 5/6 
12B4A 9/6 
12BA6 6/- 

First Quality Fully Guaranteed 

BRAND 

ELECTRONIC VALVES 
Combined effect of increase in Purchase Tan and S.E.T. and 
import restrictions breed us to introduce an increase of 1d. 
per shilling which moat be added to the total of each order. 

12BA7 6/- 
12BE6 6/- 
121317 6/- 
12BT8 4/8 
12ßY7 10 /- 
12CU6 12/- 
12DQ7 10/- 
12E1 20/- 
12E14 52/6 
12K5 10 /- 
12Kß 8/ 
12Q7OT 6/8 
1.28.4.70T8/- 
12E407 4/6 
12907 ß/- 
128K7 6/6 
12E1217 7/8 
13D3 5/9 
19AQ6 6/- 
20CV 82/6 
20D1 9/- 
20L1 18/- 
2001 10 /- 
2003 12 /- 
2004 19/- 
2005 19/- 
25BQ6GTB 

12 /- 
2505 9/- 
26006 12/- 
25L6GT 6/6 
25240 6/- 
2525 6/- 
25Z6GT11/- 
SOA6 7/- 
30C15 14/- 
30017 16/- 

30018 14/- 
3005 18/- 
30FL1 16 /- 
30FL12 17/6 
30FL13 8/- 
30FL14 14/6 
30L1 ß/- 
30L15 16/- 
30L17 16/- 
30P12 15/- 
30P19 14 /- 
30PL1 16/- 
90PL1317/e 
30PL1417/- 
35A5 10 /- 
35135 12 /- 
3505 9/8 
35D5 12 /- 
35L6GT 8/- 
35W4 4/6 
3523 10 /- 
36Z4G 4/- 
35ZSGT ß/- 
50A5 12/- 
SOBS 12/- 
5005 6/- 
SOLeGT 7/8 
53KU 13/8 
75C1 8/- 

SSA1 12/6 
ß6A2 7/8 
ß5A3 7/6 
90AG 4ß/- 
90C1 12 /- 
900G 23/- 
90CV 23/- 

150132 11/- 
150B3 10/- 
807 9/- 
811A 80/- 
812A 60/- 
813 76/- 
837 16/- 
866A 14/- 
884 10/- 
5670 10/- 
5751 11/- 
5763 18/- 
5886 40/- 
6080 27/8 
6148 27/8 
6197 20/- 
6360 25/- 
6939 40/- 
7360 80/- 
7551 80/- 
7581 22/6 
7591A 80/- 
AZi 8/- 
AZ31 9/- 
0CH35 9/- 
CL33 16/- 
CY31 7/- 
DAF96 7/- 
0096 7/- 
DH81 10/- 
DH101 9/- 
DK92 8/8 
DK96 7/6 
DL68 18/- 
DL96 7/- 
DM70 8/- 
DM160 8/- 

DY86 8/- 
DY87 8/8 
DY802 9/- 
E55L 52/8 
E83F 20/- 
E88C 28/- 
E88CC 12/6 
E130L 100/- 
E180F 17/8 
EAF80110/- 
EABC80 el- 
EBC33 8/- 
EBC41 8/8 
EBC81 6/- 
EBF80 7/8 
EBF83 8/- 
EBF89 8/- 
&BL1 12/- 
EBL31 24/- 
EC86 11/6 
EC88 11/- 
ECC34 8/- 
ECC40 10/- 
ECC70 17/- 
ECCe1 8/- 
ECC82 5/9 
ECC83 6/8 
ECC84 6/8 
ECC85 
ECC86 8/- 
BCC88 7/8 
ECC89 11/- 
ECC91 8/8 
&CC80714/- 
ECF80 8/8 
ECF82 8/8 
ECF83 14/- 

ECF86 9/6 
ECF80482/- 
ECH35 11/- 
ECH42 10/- 
ECH81 6/8 
ECH83 8/- 
ECH84 9/- 
ECL80 7/- 
ECL81 7/6 
ECL82 e/- 
ECL83 10/- 
ECL84 10/- 
ECL85 10/6 
ECL88 8/- 
ECLL800 

20/- 
EF9 8/- 
EF37A 8/- 
EF39 8/- 
EF40 9/- 
EF41 9/- 
EF42 18/- 
EF54 10/- 
EP55 12/- 
EF80 4/6 
EF83 9/6 
EF85 6/6 
EF88 8/- 
EF89 6/- 
EF91 4/- 
EF92 7/6 
EP93 4/- 
EF94 5/- 
EF95 6/- 
EF96 8/6 
EF98 10/- 
EF183 
EF184 6/6 
EF804 20/- 
EH90 7/- 
EK90 4/6 
EL34 9/6 
EL36 8/8 
ELIO 22/8 
EL41 9/6 
EL42 10/- 
ELel 9/- 
EL83 7/8 
EL84 4/8 
EL85 7/6 
EL86 8/- 
EL90 e/- 
ELMO 22/- 
EL500 17/- 

EL821 10/- 
EL822 17/- 
ELL80 16/- 
EM71 12/8 
EM80 7/- 

EM84 7/- 
EM87 10/- 
EN32 80/- 
EN91 6/- 
EY51 7/- 
EY80 8/8 
EY81 7/- 
EY83 10/- 
EY84 9/6 
EY86 8/8 
EY87 8/- 
EY88 8/- 
EZ40 7/6 
EZ41 8/8 
EZ80 5/- 
EZ81 5/- 
GZ32 9/8 
GZ33 18/6 
0234 10/- 
HL42DD 

KT68 20/- 
KT88 89/- 
MH4 7/- 
MH41 9/- 
MIA 8/- 
M8PENT 

10/- 
N78 19/- 
ORPO1 5/- 
ORP90 88/8 
PABC80 7/6 
PC86 11/- 
PC88 11/- 
PC95 7/6 
PC97 8/- 
PC900 8/9 
PCC84 8/- 
PCC85 7/6 
PCC88 11/- 
PCC89 9/8 
PC0113910/- 
PCC805 18/- 
PC080618/- 
PCE80015/- 
PCF80 8/8 
PCF82 8/8 
PCF84 8/- 

PCF86 8/6 
PCF87 16/- 
PCF80014/- 
PCF801 9/- 
PCF802 9/- 
PCF80614/- 
PCF80612/- 
PCF80814/8 
PCL80 15/- 
PCL81 9/- 
PCL82 7/- 
PCL83 9/e 
PCL84 8/- 
PCL85 8/6 
PCL86 8/8 
PCL88 17/- 
001.800 17/6 
PCL80116/- 
PEN45 8/8 
PEN45Db 

12/- 
PEN383 9/- 
PEN384 9/- 
PEN453DD 

10/- 
0E86 10/- 
PF818 14/- 
PL33 8/- 
PL36 10/- 
PL81 7/8 
PL83 8/- 
PROS 7/- 
PL84 8/8 
PL500 18/6 
PL504 16/- 
PY31 6/- 
PY32 10/- 
PY33 12/6 
PY80 6/8 
PY81 5/8 
PY82 5/- 
PY83 8/8 
PY88 7/8 
PY800 9/- 
PY801 9/- 
QU37 27/- 
81'41 5/6 
SP61 6/- 
TP22 10/- 
TT21 85/- 
U19 40/- 
1120 12/- 
1.322 8/- 

U25 14/8 
U26 14/6 
U31 8/- 
U33 30/- 
U76 4/- 
U81 10/- 
0281 8/- 
U282 8/- 
U403 8/- 
U404 6/- 
UABC80 el- 
UAF42 9/8 
UBC41 8/6 
UBC81 8/8 
UBF80 6/8 
UBF89 7/- 
UBL1 8/6 
UC92 8/- 
UCC86 7/- 
UCF80 9/8 
UCH21 9/8 
UCH49 9/6 
UCH81 8/6 
UCL81 10/- 
UCL82 7/- 
UCL83 9/6 
UF9 10/- 
UF41 9/9 
UF42 10/- 
UP43 10/- 
UF80 7/- 
UF85 7/8 
UF89 7/- 
UL41 9/8 
UL84 8/6 
UM4 10/- 
UM84 '7/- 
UU8 7/- 
UU9 7/8 
UY21 9/8 
UY41 7/- 
UY82 9/8 
111,85 8/- 
VU39 9/- 
VU111 8/8 
VU133 8/- 
W76 7/- 
W107 7/- 
W729 19/- 
X65 9/- 
Z759 88/- 
Z7001i 8/- 
Z803U 16/- 

INTEGRATED CIRCUIT 
AMPLIFIERS 

RCA Type CA8020 
Integrated Circuit Audio Amplifier in TOS encapsulation 
(due of a small 
silicon traneietors 3 diodes and equivalent 

1 resistors. Power output 
550mW. Total harmonic distortion 1 %. Will operate on 
voltage from 3 to 9 volta. 80/- plue 2/- P.P. 
GENERAL ELECTRIC Type PA222 
Epoxy moulded in -line package equivalent to six n -p -n 
transistors, one diode and six resistors. It will provide out- 
put 
p 

to 1.2 watts into 16 ohms. Bate- 
plus ert on u volta 

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. 

GENERAL ELECTRIC TYPE PA284 
I -watt Audio Amplifier suitable for supply voltage nt 

9 to 25V and for output loads of 8, 16 or 22 ohm.. 
Only 3 capacitors and 3 resiston are required for making 
up a complete amplifier delivering 1 watt for an input 
voltage of 600mW. Epoxy moulded double four -in -line 
package. 27/8 each, plue 2/- P. & P. 

SILICON WIRE ENDED DIODES 
Man. frequency 20mo /e 

D223, 60 p.i.v., 50mA 2/- 
0233A, 100 p.i.v., 50mA 2/2 
D223B, 150 p.i.v., 50mA 2/6 

SILICON POWER RECTIFIERS 
(Hall Wave) 

'TOP HAT' type, wire ended: 
0226B, 400 p.i.v., 300mA 2/9 
0226V, 300 p.i.v., 300mA 8/8 

STUD MOUNTED. ED202 seriea200 
ply., lA 13/8 50 p.i.v., lA 8/- 

50 p.i.v., 3A 5/- 200 p.i.v., 3A 6/- 
100 p.i.v., lA 8/8 900 p.i.v., lA 8/8 
100 p.i.v., 3A 5/- 

SILICON AVALANCHE RECTIFIERS 
Wave 

RAS 310 AF, Top Hat type, 1.5A, 1200 p.i.v. 
RAS 508 AF, Stud Mounted, 8A, 960 p i v 

7/8 
10/8 

DRY REED INSERTS 
Glass dry reed inserts approx. lin. dia. x lín. long with 
axial leads. One "make" contact of 100mA capacity at 
50V. Can be operated by permanent magnet or 30-50 
Amp -turcs relay colle. PRICE 18/- per dos. poet free. 

CURRENT PRODUCTION 
CATHODE RAY TUBES 

2AP1 -21n. screen. EHT 500 to 1000V. Typical sen- 
sitivity at 500V. X- 220mm /V; Y- 260mm /V. U131211 

Base. Overall length 71in. 40/- 
8BP1-3in. screen. ENT 1500V. Typical sensitivity 
X- 150mm /V; Y- 200men /V- 1314A Base. 
Overall length 101in. 55 /- 

MULTIMETERS 
TYPE MF10 

D.C. voltage range: 
0- 0.5.10 -50- 250 -500V. 

A.C. voltage range: 
0- 10 -50- 250 -500V. 

D.C. current range: 
50011- 10- 100mA. 

Resistance ranges: 100M0 -1M0. 
The meter is also calibrated, capa- 
city (1000pF to 0.0312F) and out- 
put level measurements. Sensitivity 
20000V. Accuracy +1.5% for 
D.C. and ±4% for A.C. measure- 

ments. Dimensions: 40' x 31' x 11'. Price 04.5.0. 
Type 108 -IT: 24 range precision portable meter. 5000 
o.p.v. D.C. Volte: 2.5.10 -50- 260 -500- 2500V. A.C. Volta: 
10 -50- 100 -250 -500- 2500V; D.C. current 0.5- 5- 50.500mA 
Resistance 2000- 20,000 ohms; 2-20 megohme. Power 
output calibration in A.C. for 600 ohms line. Complete 
with prods and batteries, 28.5.0. P. & P. 5/, 

OUR NEW 1968/1969 
CATALOGUE 

IS NOW READY 
THE TECHNICAL INFORMATION SECTION HAS HEHN 
FURTHER EXPANDED TO INCLUDE MORE DETAILS 
OF SEMICONDUCTORS. PLEASE SEND B.A.E. ((Matto 
Sise) FOR FREE CATALOGUE. 

HIGH POWER 
STUD MOUNTED 

10% Tol. Zoner Diodes 
SERIES D815, 8 watts dissipation: 

4.7, 5.6, 8.8, 8.2, 10-0,12-0, 15-0,18-0V. 
SERIES D8113, 6 watts dissipation: 

22, 27, 33, 39, 47, 56, 08, 82, 100V. 
All at 7/8 each. 

Orders for ten or more, may he mixed, 8/9 each. 

TRIACS TYPE 40482 
Gated bi- directional Silicon Thyristors with integral 
trigger. The triac will control up to 1440 watts at 240V 
mains frequency. Supplied complete with heat sink, 
data sheet and application sheets for motor control and 
dimmer circuits. 87/13 each. 

THYRISTORS 
Low current: 

Blue spot; 200 p.i.v.. 5 Amps. Gate voltage 3.25V 
at 120mA 12/6 

High current: 
CR 80.021A, 80 Amps. 25 p.i.v 25/- 
CR 100 -151A 801- 
CR 100 -201A, 100 Amps. 200 p.i.v 85/- 
CR 100 -215A, 100 Amps. 250 p.i.v 40/- 
CR 100.301A, 100 Amps. 300 p i v 45/- 
CR 100 -351A, 100 Amps. 350 p.i.v 80 /- 
CR 100 -401A, 100 Ampo. 400 p.i.v 60f- 
CR 100 -SOlA, 100 Amps, 500 p I v 70/- 

For all CR aeries Minimum gate firing voltage Is 3V at 
150mA. 

UNIZUNCTION TRANSISTORS 2E28413 
Power dissipation 300mW R.M.S. Base -to -Base voltage 
35V max. Peak emitter current 2.0A. Suitable for trigger- 
ing of thyristors. 12 /8 

TRANSISTORS 
Apart from the types listed in our Catalogue the following 
types are added to our stocks: 
2N930 6/8 2N2477 12/6 ABY27 8/6 
2N1306 8/- 2N3055 20 /- BC118 8/6 
2N2217 6/6 2N3704 5/6 BFX88 6/4 
2N2218 7/9 AD181 9/- P348A ß/- 
2N2219 816 AD162 9/- 
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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, I.P.C. Magazines, Tower House, 
Southampton Street, London, W.C.2. 

The Strand Amplifier 
The PW Signal Generator 

The Berkeley Loudspeaker Enclo- 
sure .. . . 

The Luxembourg Tuner . 

The PW Britannic Two 
The PW Mercury Six 

Beginner's Short Wave Two 
S.W. Listener's Guide . 

The Celeste 7- transistor Portable 
Radio .. 
The Spinette Record Player 

} (Oct. 1962) 

(Dec. 1962) 

(May 1962) 

(Nov. 1963) 

(June 1963) 

5/- 

5/- 

6/- 

5/- 

5/- 

Transistor Radio Mains Unit (June 1964) 
7 Mc /s Transceiver 

The Citizen (December 1961) .. 

The Mini -amp (November 1961) .. 

The Beginner's Short Wave Superhet (Dec. 1964) 

The Empire 7 Three -band Receiver (May 1965) . . 

Electronic Hawaiian Guitar (June 1965) .. 

Progressive SW Superhet (February 1966) 

Beginner's 5 -Band Receiver (Dec. 1966) Home Intercom Unit .. 

5/- 

5/- 

6/- 

5/- 

5/- 

5/- 

5/- 

5/- 

PLEASE NOTE THAT WE CAN SUPPLY NO BLUEPRINTS OTHER THAN THOSE SHOWN IN * THE ABOVE LIST. NOR ARE WE ABLE TO SUPPLY SERVICE SHEETS FOR COMMERCIAL * 
RADIO, TV OR AUDIO EQUIPMENT. 

PRACTICAL 
WIRELESS query service 

Before using the query service it is important to read the following notes: 

The PW Query Service. is designed primarily to answer 
queries on articles published in the magazine and to deal 
with problems which cannot easily be solved by reference 
to standard text books. In order to prevent unnecessary 
disappointment, prospective users of the service should 
note that: 

(a) We cannot undertake to design equipment or to 
supply wiring diagrams or circuits, to individual require- 
ments. 

(b) We cannot undertake to supply detailed information 
for converting war surplus equipment, or to supply circuitry. 

(c) It is usually impossible to supply information on 
imported domestic equipment owing to the lack of details 
available. 

(d) We regret we are unable to answer technical queries 
over the telephone. 

(e) It helps us if queries are clear and concise. 
(f) We cannot guarantee to answer any query not 

accompanied by the current query coupon and a 
stamped addressed envelope. 

QUERY COUPON 
This coupon is available until 7th March, 1969 
and must accompany all queries in accordance with 
the rules of our Query Service. 

PRACTICAL WIRELESS, MARCH 1969 

Published on or about the 7th of each month by I.P.C. MAGAZINES LIMITED, Tower House, Southampton Street. London, W.C.2. at the recommended maxi- mum price shown on the cover. Printed in England by Index Printers, Dunstable, Beds. Sole Agents for Australia and New Zealand: GORDON & GOTCH (Aisia) Ltd. South Africa: CENTRAL NEWS AGENCY LTD. Rhodesia, Malawi and Zambia: KINGSTONS LTD. East Africa: STATIONERY & OFFICE SUPPLIES LTD. Subscription rate including postage for one year: To any part of the World £2.2s.0d. 
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ENGLANOSI LEAPING COMAONtNT L (QG/OMENT CENTRES 
SOLID STATE -HIGH FIDELITY 

AUPIO EQUIPMENT 
Mono or Stereo Audio. Equipment revel- 
oped from Dinsdale Mk.11 -each unit or - e" 6* e 
system will compare favourably with 
other professional equipment selling 
at much higher prices. 

COMPLETE SYSTEMS 
FROM 

£15.5.0 
THE FINEST VALUE IN HIGH FIDELITY - 
CHOOSE A SYSTEM TO SUIT YOUR 

NEEDS AND SAVE POUNDS 

All units available separately. 

SEND FOR FREE BROCHURE (No. 21) TODAY! 
DEMONSTRATIONS DAILY AT "303" EDGWARE ROAD 

Acclaimed by everyone 

MAYFAIR ELECTRONIC ORGAN 
A completely new development in portable electronic 

-cal instruments and a new field for the home constructor 
The MAYFAIR' produces a multitude of the most pleasing 

ands with a wide range of tone colours suitable for classic or 

popular music The organ is fully polyphonic. that is full chords can be played over er 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 vynan covered cabinet with carry 
handle A complete detailed and illustrated construction manual is provided with circuits and full parts 
list All items may be purchased separately All parts supplied are fully guaranteed Full after sales 
service 

Once built the 'MAYFAIR' will then provide ONLY 99 Gns. years of enjoyable entertainment. 
Call in. See it and play it yourself. 

ORGAN COMPONENTS Deferred terms available. 
We carry a comprehensive stock COMPLETE KIT 
of organ components for Deposit E29. 19.0. 
TRANSISTOR AND VALVE FREE 12 monthly payments of E7. 
PHASE designs. TOTAL £113.19.0. 

Ask for BROCHURE 9 EXPORT ENQUIRIES INVITED 

BUILT AND TESTED 
Deposit E36.8.0 6 
12 monthly payments of 
E9. Total E144.6.0. 
RHYTHM UNIT 
£59.10.0 pp IC,- 

INTEGRATED SOLID STATE TRANSISTOR POWER AMPLIFIERS 
Complete with full Bass Treble. Volume and Selector Controls 

MA66 12 WATTS STEREO 
We are pleased to offer two new designs with the choice of either mono or stereo systems These 
BRITISH DESIGNED UNITS favour the user in so many ways being suitable for use With all types 

of PICKUPS TUNERS. DECKS and MICROPHONES -with fantastic power and quality with 

f. .31B far greater adaptability with freedom for battery or mains operation Output is from 3.t6 OHMS 
o Whether you require a me or portable HI -FI installation electronic guitar PA System Intercomm 

the MA7 or MA66 will FILL THE BILL 
Nor complete MA7 MONO MAIM OPTIONAL 
h,ten;ng 'ohs /screen £8.10.0 DR T E STEREO 6.10.0 NS .Ti. as ed °' choose Who. 

Illustrated 
she POST PACKING 'S MOOFL 

Illustrated leaflets 12 and 14 FREE on request EDemonstrations Daily at our 309 Edgware Rd Branch o 

SINCLAIR EQUIPMENT 

IC101ntegretap Ce,.rt ieetItia r s /e 
ela 

s 

WS 
he ic (Kit l afri 
VA m IBwhl SIPS 

MAI 
Sti mo 3S 

U 
Cites 

014 speaker system O IR G 

AS POST PAID. Delivery from stock 

DO IT YOURSELF 
MW /LW PORTABLE 

New printed circuit design with 
full power output- Fully tunable 

on both mw /Iw bands. 7 transistors plus diode. 
push -pull circuit. Fined 5 inch speaker. large 
ferrite aerial and Mullard transistors. Easy to build 
with terrific results. All local and Continental 
stations. 
TOTAL COST E619.6 P. P. 4/6 
TO BUILD Send for Brochure 1 

NEW MODELS 

NOMBREX 
TRANSISTORISED 

e Test Equipment 
PRICE Leaflet 

MODEL E 

22 Power Supply 14 0 
30 Audio Generator 19 10 
31 R F. Generator 12 10 
32 C.R. Bridge 10 10 
33 Inductance Bridge 20 0 

No 
22 
24 
25 
26 
29 

Send for descriptive illustrated Brochure. 

0101 
QUALITY CAR RADIOS 

A precision engineer. car radio that s Dade. company for 

ornait 
hours 

.lems selection 
quick 

en e of M.muew Lola 
wave frequency Output of3 {wane ensures kitty 
sound even et nigh motor, speeds a Intrudes lull actes 

sPosnIVE /NEGATIVE EARTH PRICE Ela 120. re. 4/e 
MANUAL as above DI19.6. but with single MW LW 
Puit Button 

MULLARD 1 WATT AMPLIFIER 
PORTABLE TRANSISTOR UNIT or. vo urne control 

Ma, uses intercoms 

OptionalsRm cover. Wood colonel 

Alarms 

2G 

r Practice. 
Telephone or 

7.a rit speaker tr /lad 

Usez PPS biters. 

BUILD A QUALITY 
TAPE RECORDER 

To gal the best out of your MAGNAVOX DECK you need 

MARTIN ftscORDAKIT This c I high 

kitty 6 valve amplifier and pie emplrb3 witch comes to 

YOU 

quality 
assembled on its printed circuit board-in lact wed, 

tong needed down to the 
I 

screw FOR MAKING A 

SUPERB TAPE RECORDER womb when built w 

pre favourably with instruments costing twice as much. yet 

v. need no experience of technical skill to ding this about. 

THE INSTRUCTIONS MANUAL MAKES BUILDING EASY 

AND SUCCESS ASSURED 

2 Track 36 gos. \ ' 4 Track 39 ins 
P 22:6 ember model 

comprises: Deck Amplifier. Cabinet and speaker. with 

MICROPHONE 7 in 1.20o I1 la pool 

ALL NITS AVAILABLE SI PARATE, 
s 

ASR FOR BROCHURE 6 vaiuedL60. 

VHF FM SUPERHET TUNER MKII 
'S MULLARO TR ANSISTORS 6 a DIODES 300 Kc 

BANDWIDTH PRINTED CIRCUIT CONSTRUCTION 
HIGH FIDELITY REPRODUCTION MONO AND STEREO 

A popular VHF FM Tuner 
no used throughout te 
c quality reception 
of monophonic and w 
decoder stereophonic broad- 
casts There is no doubt 
Moot It -VHF OA gives Me 
the real sound Excellent 
stability economically 

SeqedTOTAL COSM. 
DECODER 

EXTRA) (CABINET 20,- EXTRA) ASK FOR LEAFLET 3 

NEW- MALLORY LONG LIFE 
MERCURY BATTERIES 

50 OFF LIST PRICES 
RM12 1 35 volts 3600 m /aH OUR PRICE 5 - mob 

sire il 1' l die MA625 1015 volts 350 m /aH 
Peek Sie r29 ,a. 

m eRIC /nh split into «a 50 calls 
These cells are ideal I 

GO ion where SMALL SIZE 
MOO CAPACITY and LONG 
LIFE are required 
QUANTITIES AVAILABLE. 

MANUFACTURERS -DISTRIBUTORS 
We publish a QUANTITY. SEMI -CONDUCTOR 
BULLETIN Misting over 500 drllerent devices evadable 
FROM STOCK in medium to Irga uantn 

er 
at KEEN 

PRICES coupled PROMPT DELIVERIES 
TO OBTAIN YOUR COPY. WRITE TO US Ion Company 

eared Notepaper Memel requesting our SEMI - 

CONDUCTOR BULLETIN For TELEPHONE QUOTATIONS, 
PHONE loll 7231000 9 Extra MI) 7230401 Eem 4 

We purchase medium to large quantities of 
Transistors and Devices excess to Manufacturers 
and Dl stnbutors requirements. 

HI -FI equipment to suit FYERYPOC 

VISIT OUR NEW HI -FI CENTRE at 

r, r r r 

for all leading makes 
AMPLIFIERS 
TUNERS 
DECKS 
SPEAKERS 
MICROPHONES 
TEST EQUIPMENT 
SYSTEMS 
ALL WITH DISCOUNTS 
Ask for Hi -Fi- Stock List Leaflet 16.17 
IT WILL PAY YOU TO PAY USA VISIT ! 

r 

i 
309 EDGWARE RD. 

0 
I 

0 
;: 0 

TRANSISTORS - 
SEMICONDUCTORS 

COMPLETELY NEW 1969 LIST OF 
1000 types. Send for your FREE COPY 
TODAY. (list 36) 

S.C.R.s from 5/- 
Field Effect Transistors from 9/6 
Power Transistors from 5/- 
Diodes and Rectifiers from 1/6 

fully 
Illustrated 

Ask for Leaflet 2 

GARRARD RECORD DECKS 

BRAND NEW All below list price 
2 S. d 

2025 MonolStcreu 8 8 
3000 LM with 9TAHC' 9 19 
aP16 Mk 11 11 19 
ATA0 Mk LI 13 10 
3600 Montt/Stereo 12 19 
401 28 10 
A PTO 19 0 
BL56 11 19 
S LIi5 14 14 
9L75 29 0 
HL95 39 10 
A70 Mk 11 12 12 

U,1It[tlr.tr t.ti 1 .ir il:thll 

COMPLETELY NEW 9th EDITION (1969) 

The most COMPREHENSIVE - 
CONCISE -CLEAR COMPONENTS 
CATALOGUE 
Complete with 10/- worth discount vouchers 

FREE WITH EVERY COPY 
o 32 pages of transistors and semi -conductor 

devices, valves and crystals. 

r 210 pages of components and equipment. 

70 pages of microphones, decks and Hi -Fi 

equipment. 

6,500 ITEMS 

320 BIG PAGES 

HENRY'S RADIO LTD 
OPEN MON. -SAT. 9 e.m -6 p.m. THURS. 9 o.m -1 p.m, 

303 Edgware Road, London, W.2. Mail Order Dept . 
all types of Components, Organ Dept 191) 723 -1008/9 

309 Edgware Road, London, W.2. High Fidelity 
Sales, P A and Test Equipment, Record Decks(o1 723 -6963 
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