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,44 DCOLI 
(RaQC Trod* MerRJ 

SOLDERING 
EQUIPMENT 

QUALITY COUNTS! 

CHOOSE YOUR SOLDERING INSTRUMENT 

WITH THE SAME CARE YOU DO YOUR 

COMPONENTS. 

ADCOLA INSTRUMENTS ARE THE CHOICE 

OF THOUSANDS OF ENTHUSIASTS WHO 

DEMAND THE SAME STANDARDS OF 

RELIABILITY AND EFFICIENCY, BACKED BY 

FIRST CLASS AFTER SALES SERVICE, 

THAT THE LEADING MANUFACTURERS 

MUST HAVE. AS THEY DO, 

CHOOSE THE BEST, 

CHOOSE ADCOLA ! 

AVAILABLE FROM YOUR LOCAL RETAILER 

OR DIRECT FROM: 

ADCOLA PRODUCTS LTD. 

ADCOLA HOUSE 

GAUDEN ROAD 

LONDON S.W.4 

Telephone: 01 -622 0291 

SEND COUPON FOR 

OUR LATEST LEAFLET 

NAME 

ADDRESS 

P. W. 

1 

J 
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ms1ir_y's Radio 
SPEAKERS 

FOSTER CRITERION HI -FI BOOKSHELF 
SPEAKER SYSTEM 
This extremely high quality bt ocknhelf speaker system 
by the world famous Punter Co. of Japan incorporates 
an acoustical nuspennion woofer and cone tweeter in a 
sealed Infinite baffle enclosure wit h handsome tolled 
walnut finish. The performance of the Criterion In 
superior to many larger and far more expensive units 
and at Lasky's special purchase price is quite without 
equal! SPECIFICATION: Air suspension type 61in. 
bane- midrange woofer with rolled cloth edge. 21in. 
HF cone type tweeter. Frequency range 65- 20,000e/n. 
Maximum power handling 15W. 80 Impedance. 
Cabinet constructed tram tin. laminate with tolled 
walnut veneer finish: size l2 o 71in. square. Dark 
green woven acoustic gauze. Mono Input at rear. 
Lit Peioe £12.10.0 each. 

Lasky's Price £8.8.0 or 2 for £16 Pol 

TEST EQUIPMENT 
TTC Model C -1000 
A really tiny 1,0110 O. l'.V. pocket multi- tester with "big" 
meter performance. l'neision 2 jewel meter movement. 
Hand calibrated tu -r 3" accuracy on full scale of d.c. 
rangen, 4% on a.c. ranges. 20ín. square meter. SPECIFICA 
TIONS a.c./V ranges: 0 -10, 59, 250, 1,000V at 1K/O.P.V. 
a.c./ V ranges: O-1050,220, 100V at 1K /O. P.V. D.c. current: 
0- 1- 100mA. Resistance: 0 -150K /ohms (3,000 ohms centre 
scale). Decibels: -10 to +220110. Operated on one penlight 
cell. Two colour buff /green case -size only 31 s 21 o lin. 
Click stop range selection switch. Ohms zero adjustment. 
Complete with tent leads, battery and inetrnetionn with 
circuit data. 
Lasky's Price 39/6 Pot 2/8 

TTC Model C -1051 
A completely new w design 20,11011 O.1'.V. pocket 
mnitimeter with mirror male and built in thermal 
protection circuit. Exceptionally large easy to read 
meter with D'Anonval movement. Colour wiled 
scales. Single positive click -in, recessed selection 
switch for all ranges. Ohms zero adjustment. 
Range. spec. AC volts: 0 -hi -30 -300 -1200 V at 
1OK /moms /V DC volts: 0.3 -65- 150 -300 -1'2KV 
at 20K /ohms /V. Resistance: 1)- 60K- flmegs. DC 
current: 0- 601,tA- 300umA. Decibels: -20áB to 
+I7dB. Ham] calibration give.: extremely high standard of accuracy on all ranges. l'se 
one 11 V penlight battery. Strong impact resistant plastic cabinet -size only 41 x 30 < i Llo. 
Two colour buff /green 0mInh. Complete with test leads and battery. Original list price £5.5 

Lasky's Price 75/- -1 2/6 

REMOTE CONTROL SWITCHING SYSTEM 
An extremely compact, pimple to use and install 

note en-itching system for une with a whit- 
range of mains operated equipment. High freq. 
signal from the transmitter in relayed to the re- 
mote switchlug mit via the AC mains circuit into 

which the unit« are plugged -providing Instant 
onsoff -off /on control of appliance. Spec.: 3 
transistor and 1 diode circuit. Frequency 190 1(08 
(pre -net). Power 2'20/240V AC, 50 /40c /n. Max. 
power of equip. to be switched -100W plastie 
cabinets size: 51 x 20 , I fit., each with neon 
indicator lamp. ('anse. with flex and instructions. 

Lasky's Price £7.19.6 t',,,t 5/- 

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

Message tape, I SOtt . 2 6 5j in. Standard play, 850ft. PVC 11 8 
itien. Message tape, 2.25ft. 3 9 Min. Long play, 1.200ft. Mylar .. 15 0 
3iu. Message tape, 300ft. 7 8 51 in. Triple play, 2400ft. Mylar .. 45 0 
31in. Triple play, 600ft. Mylar 10 0 71n. Standard play, 1200ft. Ace - 
4ìn. Triple play, 90010. Mylar , 17 8 tate .. ... 12 6 

Double play, I200ft. Mylar 15 0 71u. Standard play, 1200ft. My- 
Long play, 900ft. Acetate .. 10 0 lar .. 12 8 

Sin. Standard play, 600ft. PVC'.. 8 6 7in. Long play, 1800ft. Mylar . , 19 6 
5on. Triple play. 1800ft. Mylar 85 0 7ìn. Double play, 2400ft. Mylar 25 0 
Slin. Double play, 1809ft. Mylar 22 6 7in. Long play, I600ft. Acetate 15 0 
51in. Long play, 1200ft. Acetate 12 6 iin. Triple play, 3600ft. Mylar 50 0 
P. & P. 1/- extra per reel. i reels and over Post Feue. Special quotes for quantities. 

lb lb 411, 

NEWS FLASH 
LASKY'S GREAT 36th YEAR 
AUDIO -TRONICS PICTORIAL 

OUT NOW ! 

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

FREE JUST SEND YOUR NAME, ADDRESS 
AND 1;- FOR POST ONLY. 

N E W LASKY'S EXCLUS IVES 
FANTAVOX TV -1008 
VHF AIRCRAFT BAND 
AND AM RECEIVER 
The first pocket size Receiver ..1 its 
type allowing you to "tune -in" 
anywhere to the entire air -to- 
ground, ground -to -air cammunha- 
tions band covered by 108- 137Mc /s 
in addition to full AM medium wave 
band cover of 535- 1605Kc/s. An 
extremely sensitive 10 transistor 
and 2 diode. superhet circuit plus 1 

variable capacitor and 1 thermistor. 
Intermediate frequencies: AM -455 
Kc /e: VHF- 10.7Mc/n. Output 
power: 200mW. 24ín. Permanent 
Dynamic 8 ohm speaker, earphone 
also provided for "silent" listening. 
A built -In ferrite rod aerial is 
provided for AM reception and a fully directional telescopic antenna for VHF reception - 
the latter when collapsed neatly clips across the top of the set. Power is from 4 -L5v 
penlight cells and a jack wicket for connection to a suitable AC converter in also provided. 
The Model TV -1008 is extremely well made and finished in grey plastic with metallic 
blue speaker baffle, chrome telescopic antenna; attached wrist .strap In also provided. 
Size 6t o If s 14ín. Complete with batteries, magnetic earphone, Instructions and circuit 
data. 

Lasky's Price £8.7.6 P. a P. 5/- 

MIDLAND Model 10 -502 VHF 
AIRCRAFT BAND CONVERTER 
An entirely new item for the ratio enthusiast. bringing instant 
reception of the ground -to -air, air- to-groend waveband. For use 
with any standard AM or FM radio covering 535 to 15051(e/el, 88 
to 108MrIs respectively -with no electrical conversion too connec- 
tion required. The Model 10 -502 (self powered by one 9V (PP3 
type) battery) is merely placed close to the receiving net and then 
tuned over 110 to 135Me /s which covers the whole aircraft com- 
munications band. Volume and reception effectivenesn is adjusted 
by moving both sets to the most favourable position and balanc- 
ing the vol. controls of each aconrdingly. The Model 10 -502 has a 
smartly designed black plastic cabinet with brushed metal front 
panel and 10111, chrome telescopic antenna, size only 4'. 21 e 21in. 
(ine. knobs). Complete with battery and full instruction.. 

Lasky's Price 79/6 Pnst 8/6 

MOVING MAGNET CARTRIDGE AD -76K 
ta.sky'.s are first again with this new high compliance moving 
magnet stereo cartridge that really breaks the quality /price 

barrier. The performance of this cartridge is equal to others 
canting many On more and will bring out all the subtleties of the 
finest microgroove recordings and is suitable for use with all the 
latest high sennitivity amplifiers. SPECIFICATION: Diamond 
Stereo LP stylus. Compliance 10 o 10-scm /dyne. Frequency 
response 20- 20,000c /s. Channel separation 20dB. Output 7mV. 
Tracking pressure 2 grammes - 0.5grm. Standard kin. mounting. 
Total length I1ne. pins) ts!nnin. Replacement Diamond ntylun 
available. Folly guaranteed. 

Lasky's Price 85/- Past 2/- 

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

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

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

High Fidelity Audio Centres 

42 TOTTENHAM CT. RD., LONDON, W.1 Tel. 01 -580 2573 
Open all day Thursday. early closing 1 p 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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Open the pages of 

The RADIO CONSTRUCTOR 

this month for 
SLIDE PROJECTOR 

SYNCHRONISER 

HOME 
ENTERTAINERS .. . 

Build this efficient transistor unit and 

synchronise your slide projector with your 

own pre- recorded commentary. 

ALSO IN THIS ISSUE 
Transistor Hi -Gain Amplifier 
High Voltage Power Supply 

Looking into Europe -DX TV 
etc. etc. 

PLUS 2 

DETACHABLE DATA SHEETS 

JANUARY ISSUE 

RADIO CONSTRUCTOR 
ON SALE NOW 3/- 

730 

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 

Fantasfic Bargain Offer 
KUBA "IMPERIAL 666" STEREOPHONIC 
HI -FI RADIOGRAM CHASSIS- ...plete 

with two 101n. s 61n. speakers and the latest 
B9ß Mono /Stereo record changer -a complete 
radiogram at halt normal price. 4 Waveband 
AM/FM chassis with the very Latest printed cir- 
cuitry-7 push button control, 12 watts total 
output. Provision for stereo decoder, Only 
4910111. plus P. & P. 17/6. EASILY FITTED, 
NO TECHNICAL KNOWLEDGE NECESS- 
ARY. H.P. available £17.8.0 deposit plus 24 
monthly payments 36/2 (total H.P. £00.14.8). 
Send £15.4.0 today. 

STEREOPHONIC 
KUBA 

"ROYAL" RADIOGRAM 

This radiogram a 
eatURYt matohed 

oomplete with oar 
two IOm. 

loadepeak tr o 4w eone Tweeters 
speaker, 
and RSE IIA70 Monee ymÌ 
record . -s 

read mmpiB m at 
it7 ate h&Phonio 

halt normal Dcioe5 isno AMIFM- P 
4 wavebands -8 

art Pueh'Pull 
keys contr'I.crmel- tre4ueneY 

étPut 
Pe lea. EASY 

- 
aponee 30.20,000 

cyc 

TO INSTALL.NO TUIRED.Aÿ 
KNOWLEDGE 

REQ 

ONLY £79.19.6. . 

H.P. terms 
DeP"it £2fí.13.6 and 24 w 'ti 3%7nTáerfi`árer:' 
monthly payments of 6517 

Be (total H.P.£83.17o )write 
- ......_......_._._. 

£27.11.0 today 

tor tree leaflet. 

CALLERS WELCOME 
PLEASE SEND ME FREE DETAILS OF YOUR RANGE 

radio 

1 

100 CHASE SIDE, SOUTHGATE, 
Dept. P189, LONDON, N.14 

TELEPHONE 01 -888 3733/8886+ 
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VALUABLE NEW HANDBOOK 

TO AMBITIOUS 

ENGINEERS FRL 
Have you had your copy 

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

On 'SATISFACTION or 
REFUND of FEE' terms 

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

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

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

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

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

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

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

of "Engineering Opportunities" ? 

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

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

132 PAGES OF EXPERT 
CAREER - GUIDANCE 

PRACTICAL INCLUDING 
EQUIPMENT TOOLS 

BM. Practical and 'l'heurc- 
tir Connie tar beginners in 
It actin, T.V. , Electmnice, Et e 
A.M.1. E.R.E.City s (7uild. 

Radio Amateur.' Exam. 
Certificate 

P.M.O. Cert insita 
Practical Rxiio 

Radio fi Televisiondervicing 
Practical Electronic. 

Electronic. Engineering 
Alit mat .kin 

The specialist Elec- 
tronics Division of 
B.I.E. T. 
NOW offers you a 
real laboratory train- 
ing at home with 
practical equipment. 
Ash 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.., A.R.I.B.A., A.I.O.B., P.M.G., A.R.I.C.S., 
M.R.S.H., A.M.I.E.D., A.M.I.Mun.E., CITY Er GUILDS, GEN. CERT. 
OF EDUCATION, ETC. 

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

POST NOW! 
TO B I.E.T., 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 10in. Complete Kit 

a 8 Gns. * Response 30- 20,000 c.p.s. Impedance 15 ohms. 
Carr. 12/6 * Performance comparable with units costing 

considerably more. Consists of (1) 12ín. 20 watt Bass unit with 
cast chassis, Roll rubber cone surround for ultra low resonance. 
powerful tin. diem. pole pieces and ceramic magnet. (2) 3 -way 
quarter section series cross -over system. (3) 8 x 51n. 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: t 2dB 30- 20,000 c.p.s. 
Hum Level: 6bdB down. Sensitivity: 20 millivolts max. 
Harmonic Distortion: 0.2% *Four -position tone 

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

] 5 Gns. to -pout 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 22 (Total £22.10.0). Send S.A.E. for leaflet. 

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

high output. with Pre -amp./ 
Tone Control Stages. Performance figures. Hum 
Level -70dB. Frequency response i- 3dB 30- 20.000c /s. 
Sectionally wound output transformer. All first 

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

with Electronic Organ, Guitar. String Bass, etc. Gram. Radio or Tape. 
Reserve L.T. and H.T. for Radio Tuner. Two inputs with associated volume 
controls so that two separate inputs such as Gram and "Mike" can be 
mixed. 200 -250v. Soc /s A.C. mains. For 3 and 16 ohm speakers. Complete - kit 
of parts with point -to -point wiring diagrams and instructions. 14 Gns. Carr. 12/8 
Twin- handled perforated cover 27/8. Suupplied factory built with EL34 

and 9 
12 months' 

of 31 3 guarantee 
Total 819.15.3). 

TERMS: 
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 responde±3dB 30- 20.000 c /s. 
Hum level -80dB. SENSITIVITY 23 millivolts. 
Suitable for Crystal or Ceramic PUs, all types 

"mikes ". For Musical Instruments such as String Bass, Electronic Guitars 
etc. Size approx. 12 x 9 x 7m. For AC mains 200 -250v. 50 qps 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 27/6. TERMS ON ASSEMBLED 
UNITS. Deposit 8716 and 9 monthly payments of 22/ -. (Total £14.5.6). 
RSC ALIT TRANSIS- 
TORISED VERSION of 
above complete kit 9 Gns 

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

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

*.Two extra heavy duty 
12ín. Loudspeakers. * Four Jack inputs and 
two Volume Controls for 
simultaneous use of up to 
four pick -ups or "mikes ". 
Bass and Treble controls. 
52 Gns. Carr. or 

dep. 
and 9 monthly payments of 
£5.11.9. (Total 571 gus.). 
Send S.A.E. for leaflet. 
Also B20 Bass Inc. 15ín. 
25w Spkr. 291 gus. Gí5 inc. 
121n. 20w Spkr. 191 gus. 

R.S.C. BATTERY /MAINS 
CONVERSION UNITS 

Type HMI 
An all -dry 
battery eli- ininator, 
Size 51x41x 
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 
49111 or assembled 59/11. 

SELENIUM F.W. 
RECTIFIERS l (Bridged) 
All 6/12v. D.C. output. Max. 

ut 
2a. 6111. 3á 919.r4a. 1219.6a. 
1519. 

732 

R.S.C. MAINS TRANSFORMERS 
FULLY GUARANTEED. Interleaved and Impreg- 
nated. Primaries 200 -260v. 500 /s. Screened 
MIDGET CLAMPED TYPE 2i 2: llia. 
2.50v., 60mA, 6.3v. 2a. 15/11 
250- 0- 250v., 60mA 6.3v. 26. 16 /11 
FULLY SHROUDED UPRIGHT MOUNTING 
250 -0 -250v. 60mA, 6.3v. 2a., 0- 5 -6.3v. 2a. , 

250- 0 -250v. 100mA, 0.ív. 4a., 0.3 -6.3v. 36 
300- 0 -300v. 160mA. 6.3v. 4a., 0-5-6-3v. 3a 
300- 0 -300v. I30mA, 6.3v. 4a., c.t., 63v. la. 

For Mollard 510 Amplifier 
350- 0 -350v. 100mA, 6.3v. 4a.. 0- 5 -63v. 3a. 
350- 0 -350v. 150mA, 6.3v. 4a., 0- 5 -6.3v. 36. 
422- 0 -425v. 200mA, 03v. 46., o.t., 5v. 36. 
425- 0 -425v. 200mA, 6.3v. 46..6.3v. 4a ., 1v. 3a. 
450- 0.450v. 250mA, 0.3v. 4a., est., 5v. 3a. . 

ááiá 
85/8 

4819 
85/9 

OOgle 

85/9 
TOP SHROUDED DROP- THROUGH TYPE 
250- 0 -250v. 70mA, 6.3v. 2a.,11-5-6.3v. 2a. 21/9 
250-0-250v. IOOmA, 6.3v. 356. 28/9 
250- 0 -250v. 100mA, 6.3v. 2a, 6.3v. Ia. 24/9 
350- 0 -350v. 80mA, 6.3v. 2a., 0- 5.6.3v. 2s. 26/9 
250 -0.250v. 100mA, 6.3v. 4a., 0.5 -0.3v. 3a , 85/9 
300- 0 -300v. 100mA, 6.3v. 4a., 0- 5 -0.3v. 3a 8519 
300- 0 -300v. 130mA, I13v. 4a., 0- 5 -6.3v. la. 

Suitable for Mollard 510 Amplifier 42/9 
350.5.350v. 100mA, 6.3v. 4a., 0- 5 -6.3v. 3a., , 35/9 
350.0 -350v. 150mA, 6.3v. 46., 0- 5.6.3v. 3a 48/11 

FILAMENT or TRANSISTOR POWER PACK Types 
6.ív. i.oa. 719; 63v. 2a. S /9; 6.3v. 3a. 10/9; 6'3v. 
66. 21/9; 12v. la. 8/9; 1.2v. 3a. or 24v. I.56. 21/9; 
0- 9 -18v. lla. 17/9; 0- 12- 25 -42v, 2a. 29/9. 
CHARGER TRANSFORMERS 0- 9 -15v. 1 ia. 14/11; 
2ja. 1719; 3a. 19/11; Sa. 23/9; 8a. 27/9; Ou. 38/9. 
AUTO (Step UY /step DOWN) TRANSFORMERS 
0- 110/120v. 200- 230 -250v. 50 -80 watts 16/9 
150 watt., 29/11; 250 watts 4919; 500 watt. 99/9 
OUTPUT TRANSFORMERS 
Standard Pentode 5,0000 or 7,0000 to 30 .. 8/9 
Push -Pull 8 watts EL84 to 30 or 150 12/9 
Push -Pull 10 watts 6V6 ECL88 to 3, 5, 8 or 150 2219 
Push -Pull EL84 to 3 or 150 10.12 watts . 21/9 
Pooh -Pull Ultra Linear for Milliard 510, etc. 88/9 
PushPull 16 -18 watte, sectionally wound 6L6, 

KT68, etc., for 3 or 15 O 88/9 
Push -Pull 20 watt high quality sectionally 
wound EL34, 61.0, KT66 etc. to 3 or 150 5919 

SMOOTHING CHOKES 
150mA, 7 -10H, 2500 1219 ;100mA, 10H, 2000 10 /0; 
SOmA, 10H, 3500 8/9; 60mA, 10H, 4000 4 /11. 

B LACKPOOL 
A 

CHURCH ST. 
0. Fc C. ELECTRONICS 

7 
RSC 

R.S.C. COLUMN SPEAKERS Covered in two -tone Rexene/ 
Vynair, ideal for vocalists and Public Address. 15 ohm matching. 
('57 13 watts Inc. five 7 x 4ín. speakers £7.19.11. Type C48, 30 watts. 
Fitted four Sin. high flux 8 watt speakers. 
Overall size approx. 42 x 10 x Sin. Or deposit 65/- 16 Gns. and 9 mthly pmts 34/9 (Total 218.17.9) Carr. 10 /-. 
Type C412S, 5e watts. Fitted four 12in. 11,000 line 15 watt 24 Gns. speakers. Overall size 56 x 14 x 9ín. approx. Carr. 15 - -. 
Or Deposit24.13.6 and 9 monthly payments of 5216 (Total £28.5.0). 

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

Separate Bass and Treble controls. Latest valves. Strong 
Rexine covered cabinet with handles. Attractive black/ 
gold Perspex facia. Neon indicator. For 200 -250v. A.C. 
mains. For 3 or 15 ohm speakers. Send 18 Gns. Carr. 
S.A.E. othly /payments 

Deposit 
3918 (Total 

and 
21). 

12/6 

12in. HIGH QUALITY LOUDSPEAKERS 
In Teak veneered or Rexine covered Cabinets 
15 
3or 

Watt 
5 ohms Cars -5.15.0 or ohms .Ca 

lines 
/ 

£8.19.9 

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

Brand new, guaranteed. Terms available over N. Carr. 10,- extra. 
121n. 30 watt 6-8 ohms 12ín. 30 watt 151n. 30 watt 15 ohms 

Normally 15 ohms impedance DUAL /'ONE 

aDDrox. £12 £6.19.9 Normally 
ó1y f6.19. 9l Normally 9 Gns. 

R.S.C. GRAM AMPLIFIER KIT. 4 watts 
output. Negative feedback. Controls: Vol., 
Tone and Switch. Mains operation 9 A.C. Fully isolated chassis. 4 Circuit etc. supplied. ONLY - 

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 6.3v. 2a. Supplied with case 
in lieu of chassis 28/11. Or assembled 39111. 

FANE 
'POP' 100 
LOUDSPEAKER 

18" 100 Watt FEEL 
Fantastic power 
handling. Guar - 9 Gns anteed 2 years. 

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

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

CLEARANCE LINES 
HIGH QUALITY 8" x 3" LOUDSPEAKERS rro un only 11/9 
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. 

79/9 Fitted high flux 61in. 5w. 3 ohm 
speaker. Mono 6919 Stereo 

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. 37/9 

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

J.B. VHF/FM DIAL it DRIVE ASSEMBLIES 
Complete with escutcheon. Size 7" . <41 ". Escutcheon it - 21 '. ONLY 9/9 

TAPE RECORD/PLAYBACK AMPLIFIERS 4 watts output. 
Magic Eye Recording level indicator. For 3 ohm LIS. All f7 19.11 
normal facilities less Facia plate. (Normally 13 gns.). Carr 816 

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

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. 

with 12 months' guarantee Carr. 11/6 
For 2-3 ohm speakers. Assembled £11 .19.6 

00 o 0 o 
MINI -8 HI -FI LOUDSPEAKER UNITS 

Teak veneered cabinet, size 91 x 81 x 71ín. Peak power handling 59/11 
8 watts 3 ohms or 15 ohms. Clearance Price 

JASON VHF /FM TUNER DESIGNS 

All parts FMT1 5 Gns. FMT2 £6.19.11. JTV2 92 Gns. Pte 
R.S.C. 6/12V CAR BATTERY CHARGERS 

Complete kit of parts incl. Ammeter and Circuit. 

4 amp with variable charge rate selector 49/9 
heavy with variable charge rate 69/9 6 amp duty selector 

All types 200 -250v. A.C. mains. Ready built 10 /- extra. 
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SENSATIONAL R.S.C. HIGH FIDELITY STEREO PACKAGE OFFERS 
"PACKAGE 3" 30 It t i t ,1 s 1 61]1 
* Goldring Transcript_ iuu Tun:rable on Plinth 
* Shure Magnetic Pick -up Cartridge * Super 30 Amplifier in Teak veneer housing 
* Pair of Stanton Loudspeaker Units 
Special inclusive price. Fully wired 85 Gns. units ready to "plug -in 
TERMS AVAILABLE AI.1, PACK AGE OFFERS 

AUDIOTRINE HIGH FIDELITY 
LOUDSPEAKERS Heavy 
construction. Latest high efficiency 

/7( ceramic magnets. Treated Cone sur- 
! l 1 round giving, low fundamental reso- 

`aJ .;;1 nonce. 'D" indicates Tweeter Cone 
providing extended frequency range 

s_// 40- 15,000 c.p.s. Impedance 3 or 15 
ohms. Please state choice. Excep- ' tional performance at low cost. 

Prices include carriage. HF100I) 10' 15W£5.15.0 
11F501 5' IOW 57/9 HFI20 12' 15W 69/9 
IIFAOID 8- 8W 55/9 11F12013 12' 15W 7919 
11F8111) 8' IOW 4 gas, 11F126 12- 15W 89/9 
11F102D 10' SW 59/9 111,1261) 12' 15W 5 gns, 

HIGH 
Cabinets 
ally lined 
appropriate. si 

FIDELITY LOUDSPEAKER UNITS 
of latest styling Satin Teak. Acoustic- 
or filled woollen damping. Ported where 

Credit terms available on all units. 
DORSET Size 16x11x gin. Response 45- 

cabinet. 
pedance 
realistic 
GLOUCESTER 
12,000 
Rating 
40- 20,000 

l. 

61 it 

.,V,;Ijw,, 

' 

line 

15,000 c.p.s. Rating 8 -10 watts. Fitted 
1 ; High flux 8ín. Dual Comfit 141.9 

speaker. Imp. 3 or 15 ohms. 
STANTON IIIS Inc. Carr. 

Size 1F Rating 
10 watts. Incorporating Fane 803b 
speaker with roll rubber cone surround 

,;; and 15,000 line magnet. High flux tweet- 
er. Handsome Scandinavian desic,I 

Response 30- 20,000 c.p.s. Im- 16 Gns. 3 or 15 ohms. Gives smooth 
sound output. Inc. cal, . 

Size 25 x 16 x 10in. 12ín. High flux 
speaker. Cross -over unit and Tweeter. 

10 watts, Smooth response 121 Gns. c.p.s. Impedance 15 ohms. Tl 

E2 EQUIPMENT CABINET 
Size i7" wide 141' deep Ili" high 
Cut for TA12. Super 15, Super 30 ' 

and other amplifiers. 'Hinged \ 
perspex cover. Satin 
Teak veneer finish. Gns \ Price Inc. care \ 

- 

_ I__ 
MOTOR BOARDS cut 

.sfor Garrard Turntables and 12/9 many other units. Price 
R.S.C. TA6 6 Watt HIGH FIDELITY SOLID 

STATE AMPLIFIER 
sn 200 -250v. A(' mains operated Freency Response 30- 

®o® ®g- 
Disqutortion 03% at .000 c.p.s. 

"` Separate Bass and Treble 
'lift' and 'cut' controls. 3 Input sockets for Mike. 
Gram. Radio or Tape. Input selector switch. Output 
for 3 -15 ohm speakers. Max. sensitivity 5mV. Fully 
enclosed enamelled case, 91 x 21 x 51in. Attractive 
brushed silver finish facia plate 101 x 31in. and 
matching knobs. Complete kit of parts with full 
wiring diagrams and instructions. Carr. 7/6 
Or factory built with 12 months 6 Gns. guarantee. 8 Gns. 

Matched for optimum performance. Send for "PACKAGE !" st t IT SYSTEM 
coloured brochure showing other money saving * Garrard SP25 Mk i 1 'turntable on Plinth offers. * Goldring CS90 Ceramic P.U. Cartridge 

* Super 30 Amplifier in Teak veneer housing 
* Pair of Stanton Loudspeaker Units 
Special inclusive price. Fully 75 Gns, wired units ready to "plug -ln ". 

Illustrated with TFMI Mk LI Tuner fitted 
EXTREMELY ATTRACTIVE AND VERSATILE PLINTHS 
finished in Satin Teak veneer. Tinted Perspex 
hinged cover with satin chrome handle. 

RECORD PLAYING UNITS' 
Money saving units. Ready to 6P2 plug into Amplifier or 

Tape Recorder. Con- 
sisting of Garrard SP25 Mk II 
(with heavy turntable) fitted 
Goldring CS90 high compli- 
ance ceramic Stereo /Mono 
cartridge with diamond sty- 
lus. Mounted on Plinth. Inc. 
Perspex cover. Carr. 22Gns. 
RP3 As above but with 
Goldring Lenco GL68 Trans- 
cription unit and CS90 Cart- 
ridge. Supplied with Perspex 
Cover. 26+ Gns. Carr. 211 -. 

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

59/91". 
3000, AT6, ATM. SP25 or Gold - 
ring GLOS. Available with 
clear Perspex co- 
ver 6 Gng. as ill. Inc.. Carr. 
Perspex cover sold separately 
at 3 Gns. Limited number of 
covers slightly damaged but 
repaired by makers. 39/9 

INTEREST CHARGES 
REFUNDED on Credit Sales 
settled in 3 months. 

"PACKAGE P" 13 WATT' slsf6:%l 
* Garrard SP25 Mk II 4 speed Player Unit 
* Goldring CS90 Ceramic P.U. Cartridge 
* TA12 Amplifier in Teak veneer housing 
* Pair of Dorset Loudspeaker " Gns. Units Special inclusive price. 

Or Dep. Mend 9 monthly 
payments £5.4.0. (Total 
£56.18.0.) Perspex- cover 
3gns, extra. BLACKPOOL 

AGENT 
APPOINTED 
See other page 

RS C TA1213 WATT STEREO AMPLIFIER 
FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION 
HIGH FIDELITY OUTPUT OF 6 -; W ATTS PER CIIANNEI. 
Designed for optimum performer, 
with any crystal or ceramic GI 
P.U. cartridge. Radio tuner, Tape 
corder. 'Mike' etc. * 3 sepal: ., .. 
switched input sockets on each ch. 
nel * Separate Bass and Treble c,: - á 
trots * Slide Switch for mono use * 
Speaker Output 3-15 ohms * For `.; -_- 
2110 -250v A.C. mains * Frequency 
Response 30- 20,000 c.p.s. -2dB -It Harmon, i, : ; 

c.p.s. Hum and Noise -70dB * Sensitivities (1) 3(OOmV t2) SUmV (3i 
100mV (4) 2mV * Handsome brushed silver finish Facia and Knobs. 
Complete kit of parts with full wiring diagrams & in- -I Carr. 
structions. Factory built with12mthgntee15GNSOr 2 : 9 

12 
Deposit£4.16.0 and 9 mthly pymts 29/- (Total 17 GNS.) ( 
Or in Teak veneer housing 18 Gns. 

AUDIOTRINE HI -FI SPEAKER SYSTEMS 
Consisting of matchedl2in. 12,000 line 10 watt 15 ohm 
high quality speaker. cross -over unit and tweeter. 
Smooth response and extended frequency range en- 
sure surprisingly realistic reproduction. 5 uns. Or Senior 15 watt inc. HF 126 
15,000 line Speaker 6 Gus. Carr. 6/6 Carr. 5/9 

HI -FI SPEAKER ENCLOSURES Teakveneerllnish 
Modern design, Acoustically lined and ported. 
JES Size 16 x 11 x Sin. Gives pleasing results 4 Gns. 
with any Bin. Hi -Fi 'speaker. 
SEA For optimum performance with any Bin. f4!19/9 

s. Hi -Fi 'speaker. Size 22 x 15 x 9in. 
SEIO For outstanding results SE12Forexcellentperformance with 
with loin Hi -Fi 'spkr 5 Gns. 12in Hi -Fi 'spkr and Twee -6 Gns. Size 24 x 15 x loin. ter. Size 25 x 16 x 10f in. 

R.S.C. TFM1 SOLID STATE VHF FM RADIO TUNER 
Total cost of parts 
with detailed wiring 
diagrams & instruc- 
tions. 
Carr. 12 z Gns. 
101 - 
Or factory built 

i 161 gns: Or in Teak 
finished cabinet as 
illustrated 191 gns. 
Terms: Deposit £5 
and 9 monthly Pay- 
ments £2. Total £23. 

R. S.C. SUPER /S/YIF/ARIPL/F/ER 
FULLY TRA\nis i 1,1(1,1. I) 200/250v. A.C. Mains. 
OUTPUT IO W .t7 "rs H.M.S. cont. into 15 ohms. 

15 WATTS H.M.S. cont. into 3-4 ohms. 
LATEST TRANSISTORS. NKT275. NKT275, NKT274, 
NKT713. NKT217, NKT217, NKT7I7, NKT403, NKT403. 
5 POSITION INPUT SELECTOR SWITCH 
EQUALISATION to Standard R.I.A.A. and C.C.I.R. 
Characteristics for Gram and Tape Heads. 
FULL TAPE MONITORING FACILITIES. 
SENSITIVITIES: Magnetic P.U. 4 mV. Crystal or 
Ceramic P.U. 400 mV. Microphone 4.5 mV. Tape Head 
2.5 mV. Radio /Aux or Ceramic P.U. 110 mV. 
FREQUENCY RESPONSE: t 2dB 20- 20.000 c.p.s. 
TREBLECONTROL: +15dB to -14dB at 10 Kc /s. NEG FEEDBACK:52dB. 
BASS CONTROL:. +17dB to -15dB at 50 c /s. HUM LEVEL: -75dB. 
HARMONIC DISTORTION at 10 Watts 1,000 c.p.s. 0-1%. I 
Complete Kit of parts with full constructional details and 

11- Gns. point to point wiring diagrams. Carr. 12/6 
Supplied factory built 150 Gns, Carr. 12/6. Terms: Deposit 4 Gns.,and 9 
monthly payments 31/1 (Total 218.3.9). Or in Teak veneer housing as 
illustrated. 19 Gns. 
ALL COMPONENTS ETC. ARE OF A HIGH STANDARD AND 
SUPPLIED BY LEADING BRITISH MANUFACTURERS. 

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

for standard 80 ohm co -axial input. Visually matching our Super 15 and 
30 amplifiers and of the same high standard of performance and reliability. 
The pre -wired tuning head facilitates speed and simplicity of construction. 
Printed circuitry. Only first grade transistors and components used. A 
quality product at considerably less than the cost of comparable units. 
Stereo version, all parts 18 gns. Carr. 10 / -. Assembled 22i gns. inc. carr. 

SOLID STATE 
CONSTRUCTION 

SPECIFICATIONS COMPARABLE 
WITH UNITS COSTING 

CONSIDERABLY MORE 

R. S. C. SUPER 30 STEREO 4MPL1F/ER 

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

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

BIRMINGHAM 30/31 Gt. Western Arcade app. Snow Hill 
Station 021- 238.1279 (Half -day Wed.) 

DERBY 28 Os maston Rd. The Spot (Half -day Wed.) Tel. 41381 

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

EDINBURGH 133 Leith St. (Half -dey Wed.) Tel. Waverley 5768 
328 

GLASGOW 403 Sauohie 
th. 

all St.(O pu Locarno) (Half d5ey 

HULL 91 Paragon eStr ell (Half -day Thursday) Tel. 20505 Open 

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

CONTROL: 5 position Input Selector. Bass Control. Treble 
Control. Volume Control. Balance Control. Stereo /Mono 
Switch. Tape Monitor Switch. Mains Switch. INPUT 
SOCKETS (Matched Pairs). (1) Magnetic P.U. (2) Ceramic or 
Crystal P.U. (3) Radio /Aux. (4) Tape Head /Microphone. 
Operation of the Input Selector Switch assures appropriate 
equalisation. Rigid 18 s.w.g. Chassis. Size approx. 12ín. wide. 
3ín. high and 8in. 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 9 2 Gns. diagrams and detailed instructions. Carr. 15 /- 
Unit factory built 27 Gns. or deposit 26.2.0 and 9 monthly payments 56/3. 
(Total £31.8.3). Or in Teak veneer housing 30 (ins. Carr. 15 /- or Deposit 
£6.2.6 and 9 monthly paymts 64/- (Total 234.18.6). Send S.A.E. for leaflet. 

R.S.0 
HI -F) CENTRES LTD. 

MAIL ORDERS TO: 102 
Henconner Lane. Bramley, 
Leeds 13. No C.O.D. under 
El. 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 -dey Thurs.) Tel. 58420 LEICESTER 
5 -7 County(Mecca)Arcade, Briggate (Hail- dayWed) Tel 28252 LEEDS 

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

60A Oldham Street (Halt -day Wed.) MANCHESTER Tel. CENtrai 2778 

108 Newport Rd (Halt -day Wed) Tel.47096 MI D D LES B RO U G H 
41 Blackett Street 

(Half- -day Wed ) I Tels 21469 NEWCASTLE T UPON NE 
13 Exchange Street (Castle Market Bidge.) 

(Half -day Thursday) Tel. 20716 SHEFFIELD 

733 
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TRANSISTOR POWER OUTPUT STAGE on P.C. Board (with diagram). 5f in. x 'tin. x 
1)in. high. Tested and working. 0071, O(181D and 2 x OC81 and Heat Sinks. With 
O.P. Trans. for 35 ohm speaker. Requires 5K Pot, Speaker and 9v. supply. Price 27/6 
Post paid. 5K Log Pot +Switch 4/ -. BIn. x 2)in. :35 ohm. Speaker 16/6. 

11W MAINS GRAMOPHONE AMPLIFIERS. EZ80, EULOS, O.P. Transformer (3 ohm). 
Vol. /On -off and Tone Control. Double wound mains transformer. 21 .x 21111. x 21in. 
separate but wired to chassis, 4in. x 21 in. x 41in. over valves, 65/- post paid including 
6 /in. Speaker. 152/6 less speaker.) 

NEW F.M. TUNER. Range 87 to 107 MHz Attrac- 
tively finished metal container with cast front 
escutcheon. Case size a lain. n 7in. x 3 /1u. high. 
Mains transformer. Metal Rectifier and Valves 
ECC86, EF89, EF90, ECC82 as cathode follower. 
EM84 tuning Indicator, 2 n ÁF117 and 2 diodes. 
A really fantastic performer. Price 817.17.0, tax 
paid and care. paid or with Stereo Decoder. 
825. 

2 z 4 WATT STEREO AMPLIFIER. Printed circuit. Separate power pack and separate 
control panel. Metal rectifier. ECC83 and 2 -EL84. Negative feedback. Vol., base, 
treble each channel. Muting switch and on /off. Printed circuit 4j in. x 4/in.. Power 
Pack 7) x 41in. x 31in. and control panel 4in. x bin., with output transformers for 
3 -ohm speakers on power pack. 25.10.0 (7/6 P. s P.). 

TAPE AMPLIFIER FOR MAGNAVOX TAPE DECKS - 2 or 4 TRACK 
Chassis 121 x 51 x 411n. high. 
Front panel "gold" finish - 
121 x 41in. '200 -250 A.U. 
Record/Playback amp. switch 
Off/On -Tone: Vol. /M1c.; Vol./ 
Grant; Mie. Input; (tram. 
Input; Monitor; Speaker 
Socket Valves 6BR7; 12AX7; 
F.M84; EL94 Rect.; Power 
pack, 

- 
Track 810.10.0; 

4 Track 212 (12 /6 p. & p.). 
Rexine covered cabinet (tan) 
161 x 17 x 91in. high with 

b 
._.W.:: sloping n com- 

plete 
froit.h t for 

two 
amp; 

tweeter 
-cookers, and special adapting brackets for Magnavox Deck 85/- (8 /- ears.) 3 speed 
Magnavox 4 track tape deck, Type 363. 216.10.0, care. paid. 2 x 2 Stereo deck 220. 

"SUPER SIX" L.W. and M.W. TRANSISTOR RADIO KIT, Mark 2. Complete .set 
parts 24.2.6 15 /- port). PPO Batt. 2/9 extra. Instructions and list 2/- (free with kit), 
Superhet ; ferrite rod: wooden cab. 91 x 7) x Sin. Ce lestion 41in . speaker, 6 transistors. 
diode, etc. 

SPEAKERS IN CABINETS. 20 x 15 n Blin. Finished Vynair and Rexine, various 
colours. With E.M.I. 13 n Min. 3 or 15 ohm speaker 90/ -; with 12ìn. Elac l5 -ohm 
15W speaker. 88.10.0 (post 10/- on either). Top quality speakers 6 x 4111. (3 or 15 ohm), 
14/6; 5in. (3- ohn.),12 /6; 4 /in. (3 or 10 ohm), 12/62.:7 x 3; in. t3 ohm). 16/6; 13 x Sin. 
(3 or 15 ohm) 41/- (past 3/6) all others post 1/0 each. 1710 heavy duty Ela: Loud- 
speaker Ib ohm, 20 watt, 26.6.0 (10(- post). 

6 W. PEAK PUSH -PULL OUTPUT AM- 
PLIFIER. 200-250 Volta A.C. EZHO, ECCH3, 
2 -EL84, Bass, treble, vol /on-off, 27.17.6 
(post paid). Size 12 x 31 s bis. high. Fou. 
Record Player, Radio Tuner, etc. 

RADIOGRAM CHASSIS unused but very slightly tanii -bed. Size 13/ x 51 o 71, 

Dial 13 x din . g Id and brown. Controls beneath dial, Tone. Volmne on 'off, MW, I.tt 
gram Toning. Ferrite rod aerial. l'alvee UYHS reef.. l'('1.v!, l' B14/9, I'l'I;- 
Limited ,inane ily. 27.7.0, caer. paid. 

EB GOVERNMENT AVO METER, Model 7. Excellent. condition. fully checked, with 
leather carrying ca.c. List price new over 229. Our price 218. Carr. paid. 

CLEAR PLASTIC PANEL METERS D.C. Type KA138C. 1l in. sq. 50 microA 80/ -. 
500 tuieroA 27/6; lin A (eaneter) 27/6; 511111 27/6; 10011IA 25 / -; 300V 27/6. Post 1/6d. 

6 PUSH -BUTTON STEREOGRAM CHASSIS 

3f.W.: 8.W.1: S.W.2: V.H.F.; 
Gram: Stereo Urane Two 
separate channels for Stereo - 
gram with balance control. 
AH operates with two 
speakers on Radio. Chassis 
size: 15 x 7tx 61in. high. Dial 
silver and black 15 x Sin. 190- 
550M : le-31M; 60 -187M; 
VHF x6 -160 Mc /s. Valves: 
ECC85, ECH81, EF89, 2x 

EMH4 and Rect. 
Price 219.19.0, cary. paid. 
With Stereo Decoder fitted 
67.10.0 extra. 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants. 

(2 init., from Station and Buses). FILL GUARANTEE. Aldershot 22240 
CLOSED WEDNESDAY AFTERNOON. CATALOGUE 6d. 

ALL ITEMS FULLY BUILT UNLESS OTHERWISE STATED 

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 27.10.0, 14 Circuits (Earphone) 
No. 2 Set 29.0.0. 20 Circuits (Earphone) 
No. 3 Set 213.10.0. 22 Circuits (7' x 4' Loudspeaker Output) 
No. 4 Set 218.10.0. 26 Circuits (incl. 6- transistor and reflex superhets) 
ELECTRONICS KIT: 30 plus circuits 219.7.0. (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 
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HARVERSON'S EXCLUSIVE 
BARGAIN 

HI -FI GUITAR AMPLIFIERS 
Refurbished unite 
with a peak to 
peak output ut 
approx. 20 watts. 
Brief spec: AC 
Mains 200,240v. 
EF86, ECC83, 
2 x ECL82, Bridge 
Rect. Two inputs 
via standard jack 
sockets for I or 2 
guitars or mikes 
controlled by 

single volume control. Separate lare anal treble controls. 
Tremolo with variable speed control and standard jack 
socket for remote control of tremolo on /off by foot switch. 
Standard Jack socket for speaker output. (:t or 15 ohm). 
Completely self -contained unit in attractive portable case 
finished in dark rexine with gold trim and foisting handle. 
Size approx. 14j x 111 x Sin. Also capable of really HI-Fi 
reproduction when used with a gram deck or radio tuner. 
Each amplifier in carefully tested and checked by us 
before despatch, and due to the fact that the cabinets are 
slightly atore soiled we are offering them at the unrepeat- 
able price of 512.12.0. Garr. 10 / -. Standard Jack Plugs 
2/6 each, il required. FOOT SWITCH for tremolo un /off 
control complete with lead and jack plug 27/6. 

BRAND NEW 8 OHM LOUDSPEAKERS 
5in.14 /; 61in.18/6; Sin. 27/-; 7 , 4in.18 /8; 10 Sin. 27/8. 
E.M.I. 8. 5in. with high flux magnet 21/ -. E.M.I. 1:31 s 
81n, with high flux ceramic. magnet 42/- 115 ohm 45/ -). 
E.M.I. 13 . Ain. with two, inbuilt tweeters and crossover 
network. 3 or 15 ohms 4 gus. P. & P. 5in. 2/ -, 4j & Min. 2/6, 
10 & 12in.3/6 per speaker. 
BRAND NEW. 12in. 15w. HID Speakers, 3 or 15 ohm,. 
Current production by well -known British maker. Now 
with Hiflux ceramic ferrobar magnet assembly 15.100, 
P. as P. 5/ -. Guitar modela: 25w. 16.0.0 35w. 58.0.0. 
E.M.I. ß1ln. HEAVY DUTY TWEETERS. Powerful cera- 
mic magnet. Available in 3 or 8 atom 10/- each; 13 ohms 
18/8 each. P. & P. 2/6. 
12in. "RA" TWIN CONE LOUDSPEAKER. its watts peak 
handling. 3 nr 15 ohm, 85 / -. P. & P. 3/6. 

85 OHM SPEAKERS 
31in. 12 /8; 7 o 4in. 21 / -. P. & P. 2/- per speaker. 

VYNAIR AND REXINE SPEAKERS AND CABINET 
FABRICS app. 54in, wide . Usually 35/- yd., our price 18 /e 
yd. length. P. & P. 2/6 (min. 1 yd.). S.A.E. for samples. 

LATEST COLLARD MAGNAVOX 363 STEREO TAPE 
DECK. Three speedo 4 track, takes op to 71n. spools. 
118.0.0. Harr. 10pá. 
QUALITY 

SORTABLE 
tctTAPEIot RECORDER 

49/13. CORDER 
1CASE. 

Dual Purpose Balk Tape Eraser and Tape Head Demagnet- 
iser 35 / -. P. & P. 3f.. 
ACOS CRYSTAL MIKES. High imp. for deck 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 B.T.C. TYPE 26 MINIATURE RELAYS - 
12 volt. 4 sip, e. /t, contacts. I amp rating. Coil 
resistance 185 ohms. Size approx. _; 11 Ills. high. 
10 /- each. P. & P. 1/6. 
Also some similar to above but coil r oiotanee 5.000 
ohms 48 volt operation. 8/- each. P. & P. I /ti 

SPECIAL OFFER! PLESSEY TYPE 29 TWIN TUNING 
GANG. 4000' Y 146pF. Fitted with trimmers and 
5:1 integral slow motion. Suitable for nominal 470 kepi 
I.F. Size approx . 201. 1Jin. Only S/8. P. & P. 2/6. 
MAINS TRANSFORMER. Primary 200 -240V two 
separate 1 wave cecomlarim giving approx. 16V ;d 
1 amp and 20v at 1.2 amp; ores. can he connected in 
series for 36V at 1.5 amp. Ideal for transistor power 

applies. Drop through mounting. Slack size 21 , 31 
lin. 15/ -. P. & P. 6/ -. 
MAINS TRANSFORMER. For tranoistor power supplies, 
Pr1. 200/245, Sec. 9 -0 -9 at 500 mA. 11/ -. P. & P. 2/6. 
Pd. 2001140v. Sec. 12 -0 -12 at 1 amp. 14/6. P. a 1'. 2/6. 
Pri. 200/240v. Sec. 10 -0 -10 at 2 amp. 27/8. P. & P. 316. 
MATCHED PAIR OF 2/ WATT TRANSISTOR DRIVER 
AND OUTPUT TRANSFORMERS. Stack size 1j 11: 
tin. Output trans. tapped for 3 ohm and 15 ohm output. 
10/- pair plus 2/ -. P. & P. 
PARMEKO 7 -10 watt OUTPUT TRANSFORMERS to 
match pair of ECL82'e in posh -pull. Sec. tapped 3.75, 
7.5 and 15 ohm. Stack size 21 ' I - 2in. approx. ONLY 
12 / -, P. & P. 3 / -. 
7 -10 watt OUTPUT TRANSFORMERS to match pair of 
ECL86'a In push -pull to 3 ohm output. ONLY 11 / -. 
P. & P. 2/6. 
BRAND NEW MAINS TRANSFORMERS for Bridge 
Rectifier. Pei. 240v. AC. Sec. 240v. at 50mA and 63v. at 
1.5 amp. Stack size 21 e f x2iin. 10 /8. P. k P 3/6. 
(Special quotations (nr quantities). 

HIGH GRADE COPPER LAMINATE BOARDS 
A i 6 s t /nais. FIVE for 10 /- P. & l' 

TRANSISTOR STEREO 8 + 8 MK II 
Now tieing Silicon Transistors in first five stages on each 
channel resulting in even lower noise level with improved 
sensitivity. A really first -class Hi -Fi Stereo Amplifier Kit. 
Uses 14 transistors giving 8 watts push pull output per 
channel (16W. mono). Integrated pre -amp. with Base, 
Treble and Volume controls. Suitable for use with 
Ceramic or Crystal cartridges. Output stage for any 
speakers from 3 to 15 Mime. Compact design, all parts 
sapplled including drilled metal work. Cir -Kit board, 
attractive front panel, knohe, wire, solder, nuts, bolts - 
no extras to buy. Simple step by step Inetncctions enable 
any constructor to build an amplifier to be proud of. 
Brief specification: Freq. response ±3dB. 20- 20,000 c /s. 
Bass boost approx. to +12dB. Treble cut approx. to - 16dB. Negative feedback 18dß over main amp. 
Power requirement& 25V at -6 amp. 
PRICES: AMPLIFIER KIT 110.10.0; POWER PACK 
KIT 13.0.0; CABINET 13.0.0. All Post Free. 
Circuit diagram, construction details and parts list (free 
with kit) 1/6. (S.A.E.). 

1 

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

Heavy 811n. metal turntable. 
Low flutter performance 200/ 
250 v. shaded motor (90 v. 
MP /. Complete with latest 

i 

mtnde lightweight pick-up arm 
, 

arm 
and mono cartridge with r 
etylll for LP;78. LIMITED 
NUMBER ONLY 58/ -. P. & 

P. 6,6. 

4 -SPEED RECORD PLAYER BARGAINS 
Mains models. AB brand new in maker's peeking. 
E.M.I. MODEL 999 Single Player with unit 
mounted pick -up arm and mono cartridge 15.5.0 
B.S.R. UÁ25 with latest mono compatible met 16.19.6 

All plus Carriage and Packing 8/8. 
LATEST GARRARD MODELS. All types available 1000 
USE 3000, ATE) ete. Send S.A.E. for latest Bargain Prima! 
PLINTH UNITS cut out for Garrard Models 1000, 1026, 
2000, :1000, AT80, 8P25. With rigid penpen cover. 
01'12 PRICE 5 gna. complete. P. & P. 816. 

LATEST RONETTE T/O STEREO /COMPATIBLE 
CARTRIDGE for EP/LP/Stereo/78. Only 32 /6, P. &P. 2/ -. 
LATEST RONETTE I/O MONO COMPATIBLE CART- 
RIDGE for playing EPILPI78 mono or stereo recorde on 
mono equipment. Only 30/ -. P. & P. Z, 
SONOTONE 9TAHC compatible Stereo Cartridge with 
diamond stylus 50 /- P. & P. 2 /-. 
FEW ONLY ! ACOS 0P8911. For EP and LP 10 / -. P. & P. 
2/ -. 

QUALITY RECORD PLAYER. AMPLIFIER 
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. Size 7" w. s 3" d. . 6' h. Ready built and tested. 
PRICE 75/-- P. & P. 6f -. 
ALSO AVAILABLE mounted on board with output 
transformer and speaker ready to fit into cabinet below. 
PRICE 97/6. P. & P. 7/e. 

DELUXE QUALITY PORTABLE R/P CABINET 
Uncut motor board size 141 12ín. clearance tin. below, 
5jin. above. Will take above amplifier and any B.S.R. or 
GARRARD ac toehanger or Single Player Unit (except 
AT60 and SP25). Size 18 -. 15 i Sin. PRICE 13.9.6. 
P. & P. 9 /6. 

FM /AM TUNER HEAD 
Beautifully designed and pre- 
cision engineered by Dormer & 
Wadsworth Ltd. Supplied 
ready fitted with twin 0005 
tuning condenser for AM con- 
nection. Prealigned FM sec- 
tion cover. 86 -102 Mcfo. LF 
output 10.7 Mc /s. Complete 
with ECC83 (6L12) valve and 
full circuit diagram of tuner head. Another special bulk 
purchase enables us to offer these at 27/5 each. P. & P. 3/ -. 
GORLER F.M. TUNER HEAD. 88 -100 Mc /a. 10.7 Mc /e. 
I.F. 15 /- pis 2.6 P. & P. (EC3185 valves, 8/5 extra) 

G.,.,f Il1llllll* 
®°au. 

8 -VALVE AUDIO 
AMPLIFIER MODEL HA84 
D signed for Hi Fi reproduc- 
tion of records. A.U. Maim 
operation. Ready built on 
plated heavy gauge metal 
chassis, size 74" w. " 4" d. x 
41" h. Incorporates ECCS3, 
EL84, EZ80 valves, Heavy 
duty, double wound,' maim fi 0 transformer and outputtrpns- 

° former matched for 3 Ohm 
speaker, separate Base, Treble and .volume controls. Nega- 
tive feedback line. Output 41 watts. Front panel can be 
detached and leads extended for remote mounting of 
control.. Complete with knobs, valves; etc., wired and 
tested for only 14.6.0. P. & P. 6/-. 
HSL "FOUR" AMPLIFIER KIT. Similar in appearance to 
HÁ34 above but employe entirely different and advanced 
circuitry. Complete set of parts, etc. 79/E P. & P. 8/ -. 
BRAND NEW TRANSISTOR BARGAINS. GET 15 
(Matched Pair) 15/ -; t'i5 /10p, 10/ -; OC71 5/ -; 01176 8I -; 
Ai "117 7/8. 
Set c f Milliard 6 tranoixtoro 0C44, 2 -OC45, ACI2SD, 
matched pair ACI28 26/ -; Mulb,rd LFH3 Audio Tran- 
sixtor Pack AC12811 and matched pair AC128 12/6; 
ORP12 Cadmium Sulphide Celle 10/8. All poet free. 

SPECIAL OFFER ! 

A great opport- 
unity to purchase 
a first class GENERA I. 

P C RPOS iì, 
HIGH GAIN, 
HIGH SEN- SITI VITY,, 
PORTABLE 
AMPLIFIER. 
Completely self 
contained and can 
be used for variety 
of purposes, i.e. Intercom, 
Baby Alarm, Booster unit for 
transistor radios etc., also Ideal for classroom 
unit etc. Works perfectly with our special offer ACOS 
Stick Microphone 121/ -l. Output 1000mW. Uses standard 
9 volt battery. Smart two tone carrying case size 12 e 4 a: 

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

Only 79/6 Pik 
STEREO AMPLIFIER 

Incorporating 2 ECL86x and 1 EZ80, heavy duty, double 
wound maim transformer. Output 4 watts per channel. 
Full tone and volume controls. Absolutely complete. 

ONLY 

f5.9.6 
P. & P. 8/ , 
Super De- 
luxe ver- 
sion with 

JE C L 8 6 valve., 
sep. lase, 
treble and 

balance con - 
trole. Full feedback. 

B gas. P. & l'. S / -. 

HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TAI 

Peak out- 
put in excena 
of 14 watts. 

All stan- 
dard Brisis 
components. 

Built on 
printed circuit panel size 6 ' :1m. 

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

speakers. Transistors (GETI14 or S1 Mullard AC128D 
and patched pair of ACI28 o /p), 9 volt operation. 

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

diagram 2/8 (Free with Kit). All parte sold separately. 
SPECIAL PRICE 45/ -. P. & P. 3/-. Also ready built and 
tested, 51/5. P. & P. 3 / -. 

HARVERSON'S SUPER MONO 
AMPLIFIER 
A super quality gram amplifier using a double wound 
mains transformer, EZ80 rectifier and ECL82 triode 
pentode valve as audio amplifier and power output otage. 
Impedance 3 ohms. Output approx. 3.5 watts. Volume 
and tone controlo. Chaaxiu size only 7" wide < 3" deep x 
6" high overall. AC maim 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. & P 
BARGAIN PRICE 

10/14 WATT HI -FI 
AMPLIFIER KIT 
A stylishly tbuished 
monaural amplifier 
With an output of 
14 watts from 2 
EL848 in push -pull. 
Super reproduction 
of both music and 
speech, with negli- 
gible hum. Separate 
Input. for mike and 
gram allow recorde 
and announcements 
to follow each other. 
Fully shrouded section wound output transformer Lo 
catch 3 -15 0 speaker and 2 Independent volume controls, 

and separate bass and treble controls are provided giving 
good lift and cut. Valve line -up 2E1.84s, ECC83, EF86 and 
EZ80 rectifier. Simple instruction booklet 2/8 (Free with 
parta). All parts sold separately. ONLY 17.9.8. P. & P. 8i6. 
Also available ready built and teeter esnnplete with std. 
Input sockets, 19.5.0. P. a P. 8/6. 

Open all day Saturday H A R V E R S O N SURPLUS CO. LTD. P /ease write clearly Early closing Wed. t p.m. PLEASE NOTE: P. & P. CHARGES 
A Jew 'ninnies from s'oulh Wimbledon 170 HIGH ST., MERTON, S.W.19 Tel. : 01- 5403985 QUOTED APPLY TO U.K. ONLY. 
Tube Motion P. & P. ON OVERSEAS ORDERS 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTRA. 
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GOODMANS HIGH FIDELITY 
MAN UAL 
A Guide to full 

listening enjoyment 
The Manual is much more 'han 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 
TRANSISTORISED STEREOPHONIC HIGH FIDELITY AMPLI- 
FIER 15 + 15 watts Silicon solid state Integrated pre -amplifier 
Negligible distortion £54. 

STEREOMAX 
MATCHING AM /FM STEREOPHONIC FM TUNER 
Transistorised Outstanding specification Stereo de -coder (optional) 
£65.5.0 + E17.5.5 P.T. 

Both MAXAMP 30 and STEREOMAX have polished wood cases 
(10f" x 5 }" 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. Ì iiEE Please send Hi -F' Manual together with name and adores, 
I ii of my nearest Goodmans dealer. 1 

I Name 

1 Address 
PW2/69 1 

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

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 4¡ 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 tin. 
(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 

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

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

Sonotone 9TA and 9TA /HC. Diamond Cart- 
ridge brand new, boxed in manufacturers' 
carton 49/6 + 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. 

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

BASF TAPE 
LONG PLAY DOUBLE PLAY 

Sin. 900ft. 17/- 5in. 1200ft. 27/6 

5fin. 1200ft. 21/6 5fin. 1800ft. 35/- 

71n. 1800ft. 331- 7in. 2400ft. 5216 

Bargain Changer Decks at Lowest Prices Ever 
Plinth WB1 Garrard 1025 p /p. 7/6 £8. 0.0 
£2.15.0 Garrard 2025 p /p. 7/6 £8.10.0 
Cover SPCI AT60 Mk. Il p /p. 8/6 £12.19.6 
P. & P. free SP25 Mk. Il p /p. 8/6 £12. 0.0 
£2.15.0 3500 with Son 9TA Cart £10.10.0 

P. & P. 16/ each unit. 

Keletron 12in. dia. 
12 watt twin cone 
HI -Fl speaker as 
sold by leading 
manufacturer. Res- 
ponse 30/16,000 
HZ. Usual price 
£5.7.6. Our price 
87/6, p /p. 5/ -. 

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

This month's Waldon offer 5 x 5W transistor- 
ised stereo amplifier. Undoubtedly a most 
remarkable offer -outstanding performance, com- 
parable with amplifiers in the £25 £30 price range. 
Brief specification includes volume, bass, treble, 
balance control, stereo, mono, switch, inputs, 
sockets, tape tuner, pick -up AUX. Being Manufac- 
turers' distributors of this fine stereo amplifier, as an 
initial promotion we are prepared to offer this unit 
at fractionally above cost for a limited period only. 
15 gns., p/p free. 

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

Garrard SP 25 Mk If Transcription deck 15 6 4 

Teleton SA 1003 matching speaker enclosures 9 5 0 

Sonotone 9 TA Diamond Cartridge 3 16 7 

Plinth and Perspex cover 7 0 0 

£75 0 0 

Exclusively offered by WALDON at the remarkably low 
price of £83 gns. 

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

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

EMI HI -FI SPEAKERS 
13 x 8in. 47/6, p /p. 5/ -. 13 x 8in. plus 
2 twr. 57/6, p /p. 7/6. 8 x 5in., 7 x 4in. 
22/6, p /p. 3/6. Catalogue, full spec. on 
request. Distributors for EMI Sound. 
Please enclose large S.A.E. 

WALDON ELECTRONICS Atlas House, Chorley Old Rd., Bolton. Bolton 45628. 
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GARRARD DECKS 
1026 Stereo /mono cart. 87.19.6 
2025 Stereo /mono cart. 68.19.6 
3000/8 Stereo/mono cart. 69.19.6 
3000 /D Stereo Diamond cart 610.19.6 
SP25 lese cart. 611.19.6 
SP25 Deram Stereo cart. .. 817. 4.8 
AT60 lese cart 818.19.8 
AT60 Deram Stereo cart. 819. 4.6 
AP76 lees cart 822.11.6 
8L76 lese tart. 184,18.9 
8L95 lem cart. 844. 6.9 
All plus P. & P. 12/6. 

NEW -FIELDMASTER CASSETTE TYPE 
TUNER PACK. 

The best 
o! its 
type! 
Uses 4 
top grade 
transistors. 
Fits In 
place of 
tape 
cassette 
and con- 
verts recorder 
to radio reception. 
Covers full medium 
wave, battery operated. Highly sensitive 
circuit. 64.19.6. P. & P. 2/6. 

9 in 1 ELECTRONIC KIT 
Build nine different projects from one basic 
kit -no mechanical knowledge required. 
Build a Police Siren, Metronome, Morse 
Code Amplifier, Electronic Massager, W/T 
Transmitter, Radio Telephone, One tran- 
sistor Radio, Two -transistor radio, Elec- 

I ronic Music Kit- Completely safe -operated 
on 9v. PP3 battery. Complete with simple 
step by step instructions. ONLY 59/8 
P. & P. 5/ -. 
&DeC BREAD 
BOARD 

FEW ONLY -MAGNAVOX 4 TRACK 
TAPE DECKS 818.19.6. Carr. 12/6. 

NEW -ADASTRA "DOUBLE 6" STEREO 
AMPLIFIER. 

10 trat- 
.s Istar 
circuit. 
Volume. 
Treble, 
Bas, On/ 

, gaud Balance 
controls. Inputs for 

magnetic and ceramic 
cartridges, tuner and microphone_ Output 
5 watts per channel. Complete with opera- 
ting booklet.. 612.19.8. P. & P. 4/6. 

"ADASTRETTE" 
2/3 watt 
Record 
Player 
Amplifier. 
ECL82 and 
EZ80 val ex. Output hop 3/5 ohms. Easy to 
fit into cabinet. Separate control panel with 
on /off, volume and tone controls. Complete 
with instruction 84.7.8. P. & P.4 /6. 

SINCLAIR M1CROMATIC 
M.W. POCKET RADIO 
The net that plays anywhere! 
0 stage transistor set, com- 
plete with earpiece. Ready 
built and fully guaranteed. 
Only 69/8. P. & P. 3/6. Or in 
kit form 49/8. P. k P. 3/6. 

BHIRA SOD MULTI- 
- 

TESTER 20,000 o.p.e, 
DC Voltage: 5- 25- 50 -250- 
500.2óK (20,000 ohms per 
Volt). AC Voltage: 10.50. 
100- 500 -1000 Volts (10,000 
ohms per Volt). DC Cur- 
rent: 050A, 0.2.5mA. 
0- 250mA. Resistance: 
040K, 0 -6mg (300 ohm and 
30K at centre scale). Caps, i l;unce: 1 F to 
001F. 001F tu 1F. Derih.ts: -20 tu + 
22d1i. Size 4; x 31 x lin. 89/0. P. & P. 3/6. 

TTC.C1001 MULTI - 
TESTER In leather 
case. 20,000 opv. AC 
volts 10, 50, 250, 
1000v, DC volts 5 -25, 
125, 500, 2500e. DC 
Current 0.50A, 0- 
260mA. Resistance 0. 
60K, 0 -6 Megohm. 
Decibels -20 to 
+2'2dß. Size of meter 
41 x 3! x lin. 85/ -. 
P. & P. 3/6. 

Solderlens breadboard panel., for fast re- 
liable component connections. 
Single DeC. One S -DeC with Control 
Panel, Jig and Accessories for soiderlene 
connections to controls, etc., with booklet 

Projects ou 8-DeC" giving construction 
details for a variety of circuits. 29/6 
P. & P. 2/6. 
2 DeC KIT. Two decks, control panel and 
accessory kit together with component tray 
and lid all in a black plastic lox. Instruc- 
tions and project hook Included. 69/6 
P. & P.2/6. 
4 -DeC KIT. Four H -Deco with two Control 
Panels, Jigs and Accessories and the book- 
let "Project. on 8-DeC" all contained In a 
strong attractive plastie cane. Ideal for the 
professional user/5.17.6. P. & P. 3(6. 

4AMPHATTERY 
CHARGER. 
Smart hammer 

grey case.11In. 
meter. 6v and 
12v switch 

Ing. Safety 
fusee and heat vents. 

Con plate with Sit. three cure mains lead, 
Sit. red and black battery leads with heavy 
duty cronxiiie clips. 59/8. P. & P.4 /6. 

CAR 
BURGLAR 
ALARM. 
With combined 
emergency warn- 
ing light system 
Fits any 6v or 12v car. 
With switch panel alarm 
unit and fitting instructions. 
89/6. P. & P. 3/6. 

NEW TRANSISTOR 
MODULES. 
E.1311. PHONO 
PRE -AMPLIFIER. 
Size 2 1 fin. 
built -In R.LA.A. 
Characteristics en- 
abling low output 

magnetic pick-up cartridges to be amplified 
up to I. volt. Input 100K ohm: Gain: 28,18: 
Max. output: 3: Max, Input: SomV; Dis - 
tortion:0.15 ;(, tat iv level), Power supply: 
9.12v. 29/6, P. eI P. 2/ -. 
E.1812. TAPE PRE -AMPLIFIER. Incor- 
porating N.A.R.T.B. curve characteristics, 
this amplifies tape heal signale up tu 1 volt 
within the frequency range of 30Hz- 
15KHz.Input imp I00Kohnn; Gain: 25d11; 
Max. output: 2v; Max. Input: 50mV; Dls- 
tortion:0.15q (at Iv level): Powersupply: 
9 -12 volts. 29/8. P. 0 P.: / -. 
E.1818. MICROPHONE PRE -AMPLIFIER, 
Enables a low. output microphone to be 
used with an amplifier or radio. Input imp. 
100K ohms; Gain: 28iIB: Max. output: 3v; 
Max. input: 50mV; Distortion: 0.15% (at 
lv level); Freq. res. 10Hz- 5OKHe. Power 
supply: 9-12v. 29/6. P. & P. 21, 
E.1614. POWER AMPLIFIER. When used 
in conjunction with E.1311, 5.1312 and 
E.1313, units this amplifier nodule pro 
duce. about 300mW output for speaker 
connection (8 -16 ohms), without necessity 
for an output transformer. Input hop. 
1,000 ohms; Gain: 20d B: Output: ;í001W ; 

Distortion: 3% (at 200mW output level). 
Freq. res. 50Hz- IOKHz. Power supply: 
9v Current 20mA at no signal, 600A at 
max. output. 29/6. P. & P. 2/ , 
E.1316. ELECTRONIC ORGAN TONE 
OSCILLATOR. l'sed lu conjunction with on 
organ keyboard, variable resistances and a 
9 volt power supply, this module acts as 
the oscillator unit for an electronic organ. 
Tone Frequency: 200- 1,000Hs; Output 
e0mw; Current: 15mA. 25/ -. P. & P. '2 /. 
E.1616. MORSE CODE OSCILLATOR. A 
transistorised morse code osei Bata, r(buzmr) 
to be used In conjunction with an operating 
key. Suitable for direct connection to a 
loudspeaker, Tone freq. 400Hz; Power 
output: 80mW: Power supply: 3 -0v. 
Current: 45mA.25/ -. P. & P. 2/ -. 
5.1817. WIRELESS CODE OSCILLATOR/ 
TRANSMITTER. Can be used with an 
ordinary AM radio receiver for modulated 
signal transmission, and for bench trouble 
shooting when servicing. Trans. freq: 
400Hz- 3OMHz; Tone fret': 400110; Power 
supply: 9v DC. Current: 3511IA. 26/-. 
P. & P. 2/ -. 
E.1818. DUAL LAMP FLASHER. A 
switch module for electronically alternat- 
ing two miniature bulbs, 6V. 100.200mA. 
Ideal for model», toy boats and planes, 
displays, warning and security devices, 
communication signals, etch. Flasher time: 
1 sec; Power supply: 6v DC. Current: 
150nnA; lamp: 6V160mA.25/ -. P. & P.2 /- 

NEW TRANSISTOR 
CHECKER. 
For measuring alpha, 
beta, and Ico. factors of 
transistnrealso forcheck- 
ing germanium and sill- 
con diodes. Internal 9v. 
battery. Wide reading 
wale. Moulded case nice 

x 4) o 311n. Ranges: 
Alpha 0.7- 0.9987; Beta 
0.300;IcoO- 50A- 5,000A. 
Diode Test: Forward 

a i reverse internal resistance. Resistances: 
'200 ohm -1 megohm. Complete with con- 
nectors and Instruction booklet. 87.19.0. 
P. & P. 3/0. 
EAGLE TT.144 TRANSISTOR TESTER. 
Teste In- circuit or out of circuit. Identifies 
PNP and NPN types. Indicator lamp pro- 
vides positive information on the following 
tests: 
Electrode open circuits and current drain. 
Provides reliable 00 -NO -00 tests at prac- 
tical collector currents of from 5mA -50mA 
or more on power transistors. 
With aceeoeorice and instructions- Size 
St x 61 o 21in. 14.19.8. P. & P. 3/0. 

CALL IN AT OUR NEW 
Hi -Fi Demonstration Room 

Recording Tape Bar 
Scientific Centre -wonderful 
selections of Microscopes,, 
Binoculars, Telescopes. 

At 18 Tottenham Court Rd , W 1 

AC /DC CON- 
VERTOR. Enables 
transistor 
equipmentto 
be operated 
from AC 
malin. 6/9/ 
12v output 

selector switch anti on /off switch. Bray esse 
size 4 o 2t o tin. complete with mains lead, 
connecting leads and Instructions. 59/8. 
P. & P. 3/6. 

NEW - 
SINCLAIR 
IC -10. 

INTEGRATED 
CIRCUIT 10 watt Amplifier. Size only 

1 . 0.4 x 0.21n. A true hi -O amplifiercom- 
plete with manual giving details of a wide 
range of applications and instructions. 
Guaranteed 5 years. ONLY 59/8. 
P. & P. 1 /6. 
NEW- VHPAIRCRAFT 
BAND CONVERTOR. 
When placed within lin. 
of a MW band radio full 
coverage of VHF Air- 
craft Band 108- 135Mc /s. 
can be obtained. All 
transistor, 9v battery 
operation Fully tunable. 
1811n. x 7 section tele- 
scopic aerial. Size 4 x 25 

liin. 79/6. P. a P. 3/6. 

SPECIAL PURCHASE! 

DE -LUXE STEREO 
HEADPHONES 

/ith soft rubber 
earpieces. Impedance 

5 -16 ohms. Frequency 
response . 23-13,000eps. 
With lead and st crro 

plug. 
Only 69/8. P. a l' 

NEW STEREO /MONO 
HEADPHONES 
SDH -7. Soft rubber 
earpieces with slide 
switch for mono' 
tereollsteningaud 

Ind. vol. controls. 
Impedance 8 -16 
ohm. Freg.respnn,e 
25- 15,000 cps, With 
lead and stereo plug. 
66.8.0. P. 0 P. 3 /0. 

SINCLAIR Z12 12 watt inte- 
grated amp. and pre -mop. 
Size 3 Ij IAin. Healy 
built with manual 64.9.6. 
P. ,h R 3 /6. 

STEREO HEADPHONE 
¡UNCTION BOX. 
Enables headphones 
to be used with any 
amplifier. lumen, 
ates amplifier leads, 
speaker terminals, 
jack socket and 
speaker /headphone switch .29/ó.1'.s P 

COMPACT 2 -WAY INTERCOMS. 

For table or wall mounting. Smart t wo tone 
grey cases size 31 a 11 < 21in. Complete 
with lead, staples and Ih battery. 49/8. 
P. & P. 3 /6. 

EMI COMBINATION 
LOUDSPEAKERS. 
13A 8tin. eliptieal with 
two 21in. tweeters. 15 
ohm impedance. Power 
handling 10 watts. Brand 
new and guaranteed . 99/8. 
P. k P. 7/6. (Also ova Bane 
without tweeters. 59/8. 
P. k P. 7 /6). 

"III-TEN" LOUDSPEAKER 
British made full range 
loin. unit handles up to 10 
watts. Ceramic magnet. 
Free] . response: 40- 10.000 
cps. Imp: 16 ohms. Flux 
density: 10,000 lines. 49/5. 
P. & P. 4/6. 

SOLDERING 
GUN 
With interchangeable 
tips, extension barrels, 
comfortable grip with 
trigger control, '-.-shaped 
34in. hit to minimise wear. 
Light beam is automatically 
directed on to end of bit when ON /OFF 
trigger is in use. Complete with 2 -pin plug 
290 -260 volts. Spares available. 65 watt 
element. 49/6 P. & P. 2/0. 

LIND AIR (OPTRONICS) LTD. 
18 Tottenham Court Road, London, W.1. Tel: 01 -580 2255. 

25 Tottenham Court Road, London, W.1. Tel: 01 -580 7679. 

53 Tottenham Court Road, London, W.1. Tel: 01 -580 4534. 
Open 9 -6 pm Monday to Saturday Open Thursday until 7 pm. 

"ADASTRA" 
SOLDERING IRON. 

30 watt. Employs its pro- 
tective cover as a handle. 

AC 230/250v. Adjustable bit. 
With 4ft. lead. 
spares available. 
12/6 P. 0 P. 2/6. 

ALL 

MAIL ORDERS 
To Dept. PW269 

18 Tottenham Ct. Rd, 

London, W 1. 
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SPEAKER SYSTEMS 
THE CAXTON COLUMN 
This Is a column cabinet. 
Size 224 x 5 x e }in.,fltted 
with 3 speakers. This will 
handle 10 watts and will 
improve the quality of 
any tape recorder, or 
record player. Finished 
in wood grain cloth and 
sandstone Vynair. A real 
bargain at 59/6. P. & P. 
1016. 

THE IMP. Extension 
Speaker Cabinet. Wedge 
shaped, size 74 x 64in. 
fitted 7 x 4in. speaker. 
Covered with attractive 
walnut with fawn Vynair 
front. Keyhole slot in 
back. Only 23/6. P. & P. 
4/6 

DUO. Wedge shaped Spea- 
ker Cabinet. Size 71 x 741n. 
fitted 7 x 4in. speaker. 
Covered in attractive two 
tone Vynair. Price 32/6. 
P. & P. 4/6. 

C A_R NCE. Extension Spea- 
ker Cabinet fitted 8 x 5in. 
speaker. (3 ohms imp.) and 
volume contro].Sise 101 x 84 
91ín. Finished in black and 
grey Vynair. 45J -. P. & P. 
4/6. 

THE MILTON. A 
Hi -Fi Bookcase 
Cabinet. Size 9 x 
5 x Oies, with 5in., 
speaker. Finished 
in Teak cloth 
with bold silk 
front 30 / -. P. & 

P. 4/6. 

THE STEREO. A superior exten- 
sion speaker cabinet fitted with 
two 7 x 4in. speakers. Size 16 x 
9 x ß41n. Finished in fawn 
Vynair with natural /teak ends. 
£8. P. & P. 5/ -. 

All cabinets are new and speakers 
are mounted on (in. shipboard 
baffles. All speaker. ex TV re- 
conditioned hi flux magnet. All 
carefully tested before despatch. 

THE SCOTT. Table top or wall 
mounting Speaker. Size 164 x 
104 x 5 1in., tapered as illustr- 
ated. Fitted 134 x 8in. Speaker 

with volume control. Finished In teak 
cloth and contrasting Vynair. (Please 
state 3 or 15 ohm Imp.) 54.5.0. P. & P. 
7/6. 

SPEAKER ENCLOSURES 

The Baker. Size R x 154 x 
2341.. Teak veneered top 
and sides. Fawn Vynale 
covered front. Cut out for 
12in.speaker and 31n. twee- 
ter with port and internal 
base reflex board. Fitted 
rubber feet. 88.15.0. P. & P. 
10/6. 

The Cowdrey. Corner 
Cabinet in natural 
teak finish for 134 x 
8in. speaker also cut 
out for tweeter, 
68.16.0. P. & P. 8/6. 

The Tennyson. Wedge shape 
for table or wall mounting 
134 x 16 x 841n. Cut out for 
134 x Bin. speaker with port. 
Finished wood grain cloth 
and snatching Vynair.82.2.6 
P. & P. 7/6. 
The Vernon. Table top or 
wall mounting enclosure for 
134 x Sin., speaker (Similar 
to The Scott illus. above). 
37/8. P. & P. 6/ -. 
The Heydon. 164 x 15 x 74 
in., wood grain cloth and 
contrasting Vynair covered 
suitable for 12in. speaker, 
72/6. P. a P. 9/ -. 

SPEAKERS: Else Heavy duty Ceramic Magnets 11,000 line, loin. round, 10 x 61n. 3 
ohm, or 15 ohm, 48/8, P. & P. 3/6. Sin. round 15 or 3 ohm, 42/6. P. & P. 3 /O. E.M.I. 
133 x Sin. 15 or 3 ohm 45/ -, P. & P. 3/6. E.M.I. 31n. tweeter, 15 /-. P. & P. 1/6. R.M.I. 
134 x Sin. fitted two 241n. tweeters. 15 ohms, 77/6. P. & P. 4/6. E.M.I., 131 x Sin. (15 
ohm) HI FI Quality, 25.19.8. P. & P. 4/6. E.M.I., Woofers, 64 x 64ín. square. S ohm. 
59/6. P. & P. 4/6. E.M.I. Crossover, 16/8. P. & P. 1 / -. EAGLE Crossover units, 3 or 16 
ohms, 14/8. P. & P. 1 / -. Bakers 12ín., 25 watt, 15 ohm, 66.6.0. P. & P. 3/6. All other 
speakers supplied -Goodman., Bakers, W.B., Wharfedale, Eagle, Tripleton. 

VYNAIR Widths from 40 to 541..,16/6 
yd. off roll. P. A P. 1/9.4 yard, 8/6. 
P. & P. 1/9. Send 1/- stamps for samples. 
SPEAKER MATCHING TRANS - 
FORMERS. 3, 7, 15 ohms, 8 watt, 11/6. 
P.O P. 1 /6. 
CARTRIDGE: Reuter STD /2, 17/6. 
GP91p, 20/ -. Mono Sonotone, 2TSS, 
15 / -. Acos 0P67/2 high output, 18/6. 
P. A P. 1 / -. 

MICROPHONES: Xtal Hand Mikes. 
B1201 with stand, 54/8. P. & P. 3 /6. 
ACOS Mike 45, 81 / , ACOS Mike 40, 
18 /6. Dyn. Mike DM -391, 80/.. CM21 
Xtal, 12/6. Telephone Pick -up, 10/6. 
P. & P. 1 / -. Xtal lapel Mike, 7/6. Guitar 
Mike, 12/8. P. A P. 1/ -. 
TRANSISTOR ELECTROLYTICS: 1, 2, 
4, 5, 9, 10, 16, 25, 32, 50,100 mfd 15 volt. 
working, 1 /8. P. & P. 1 / -. 250 mfd DC, 
8 / -. 500 mfd 12v, 8 / -. 500 mfd 28v DC, 
8/6. P. & P. 1/.. 

EARPIECES WITH CORD and 3.5 mm. 
plug. 8 ohm magnetic, 8 / -. 250 ohm, 4/-. 
100 ohm with clip, 8/8. Xtal. P. & P. 6d. 
TRANSISTOR SPEAKERS 8 ohm 21n., 
8/8. 3in., 10/8. 34ín., 12/8. P. & P. 1 / -. 
PERROX RODS:6 x sl rsin.,E /8; 44 z 
2/ -; 6 x 4in., 2 /6; 8 x 4ín.,8 / -. P. & P. 
I,- each. 
FERROX RODS WITH COILS, 44 x 
3 /6; 8 x s /loin., 5/8; P. a P. 1/- each. 
ROTARY SWITCHES: 2 Pole Mains 
Switch, 8/ -;1 pole 12 way, 2 pole 2 way, 
3 pole 3 way, 3 pule 4 way, 4 pole 3 way, 
8/6 each. P. a P. 1/ -. 
PIANO KEY PUSH BUTTON SWIT- 
CHES, 7 button inc. maim on off. 6 
banks of 6 P.C.O., 8 /6. P. & P. 1/ -. 
SIEMENS CONTACT COOLED RECTI- 
FIERS, 250v. 350mA., 4/6. P. & P. 1 / -. 
VACUUM CLEANER LEAD. 74yds. twin 
cable with moulded 5 amp. two pin plug. 
4/8. P. & P. 1 /6. 

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- PRE -PAK LTD 
282 -224 WEST ROAD, WRSTCLIFF -ON -BEA, ESSEX 

PHONE: SOUTHEND (0702) 48844 

SPECIAL OFFER 
Stock Clearance of Manufacturers 

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

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

Transistors Price 

AC126 á/4 

AF117 3/6 

AD149 140) 

81:107 -5.9 4/6 
OCP71 . 

B8Y95A 18 /. 

0C23 81- 
oc25 

7/6 

0026 5/- 
0C28 101 - 
0C3ß 5/.. 
0C116 718 
O(ql 2/6 
0 8 1 

OÇ44 44 11111 

OC45 1/9 
0C'71 2/6 
OC72 2/6 
0078 8/6 
OC81 2/6 
OC81D 2)6 
0088 4/- 
0C139 5/6 
0C140 8/6 
0C200 5/- 
°C201 S/- 
2E1302 or 3 4/- 
2N1304 or 5 á/- 
2N1806 or 7 6/- 
2N1308 or 9 6)- 

BRAND NEW PRE -PAILS 
No. Price 
Bl 50 Unmarked Trans. Untested 10/ 
B2 4 Solar Cells inc. Book of Instructions 10 /- 
BB 17 Red Spot AF Transistore 10 /- 
BOA 17 White Spot RF Transistor. 10 /- 
B9 1 ORP12 Light Sensitive Cell 9/- 
B53 25 Silicon Transistors 400 M/c 10 /- 
B54 40 Silicon Transistors NPN To5 New, tested 10/- 
B55 40 Silicon Transistors NPN To18 but 10 /- 
B56 40 Silicon Transistors NPN /PNP unmarked 10 /- 
B61 25 B8Y26/7 Transistors new, untested 10 /- 
B62 25 BBY95a Transistor. new, untested 10 /- 
B64 25 BFY50 /1/2 Transistors new, untested 10 /- 
B65 25 BC107 /8/9 Transistors new, untested 10/- 
B66 150 Germ. Min. Diodes, untested 10)- 
(12 1 Unijunction Transistor 2N2160 15/- 
A3 25 Mixed Marked and Tested Transistors 20/- 
A21 5 Power Transistors, one AD149, one 0026 and 

three more 20 /- 

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

Matched 

1U /_ PR, 
B.77. 

Complementary 
P Geerm`' 2/6 PR. 

NO CONNECTION WITH ANY OTHER FIRM MINIMUM ORDER 10 / -. 
CASH WITH ORDER PLEASE, add 1/- post and packing. 

OVERSEAS ADD EXTRA FOR AIRMAIL 

We put 

23,340 
cigare ttes 

in our Budget 
combination storage 
unit! 
Think what you could 
put in it! 
Storage. Lots of it, for a thousand 
things you stock; replacement parts; 
light bulbs; cameras; anything up to 
7 s 8 it 101tn. Safety drawer -stops as 
'standard'. Smooth guide runners 
thro'out. All In a compact 3ft. 61n. 
high, 2ft. ttin. wide, 1tt. deep area. 
Ready assembled, in stove enamelled 
green or grey. With 18 handy, 6 large. 
8 king -sized drawers. At £17 5s. 
worth every penny! See the rest of the 
N. C. Brown range! 

£17 5s. 
Carriage free 
on mainland 

000 00170 N.C. BROWN LTD. 
pacesetters in storage equipment 

Send your FREE BROCH 
IURE I] or Send [ (how 
1 many) Budget Storage Units 
jat £17. 5s. In green or 
¿grey. 

NAME 

ADDRESS 

Dape.PW Eagle Steelworks, Heywood, Lancs. Tel' 690181 
London:15.27 Newton St. W.C.2. Tel. 01.405 7931 

,l 
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Build yourself a quality 
transistor radio 

backed by our 
after sales service! 

roamer seven mk IV 
SEVEN WAVEBAND PORTABLE 

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

pocket five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND (to 50 
metres approx.) PORTABLE 
WITH SPEAKER AND EARPIECE 
Attractive black and gold case. She 53 z 13 x 
3 +in. Tunable over both Medium and Long Waves 
with extended M.W. band for easier tuning of 
Luxembourg, etc. All first grade components- 
7 stages -5 transistors and 2 diodes. supersensitive 
ferrite rod aerial, fine tone moving coil speaker, 
also Personal Earpiece with switched socket for 
private listening. Easy build plans :old parts price 
list 1/6 (FREE with parts). 

1-70llllllif j 
.i 

Total building costs 

44'6 P " 316 

transona five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND (to 50 
metres approx.) PORTABLE 
WITH SPEAKER AND EARPIECE 
Attractive cue with red speaker grille. Size 6; x 
43M. x 1 11n. 7 stages-5 translators and 2 diodes. 
ferrite rod aerial, tuning condenser, volume control, 
fine tone moving coil speaker also Personal Earpiece 
with switched socket for private listening. All first 
grade components. Easy build plane and parts price 
list 1/6 (FREE with parta). 

super seven 
THREE WAVEBAND PORTABLE 

WITH 3in. SPEAKER 

Attractive cage sise 73- x 53 x 1 +In. with gilt 
fittings. The ideal radio for home or outdoors. 
Covers Medium and Long Waves and Trawler 
Band. Special circuit Incorporating 2 R.F. Stages, 
push pull output, ferrite rod aerial, 7 transistors 
and 2 diodes, Sin. speaker (will drive larger 
speaker) and all first grade components. Easy 
build plans and parta price list 2/- (FREE with 
parts). (Personal Earpiece with switched socket for 
private listening 5/- extra). 

'il.,'f 
te---4g1 

Total building costs 

47'6 P39P. 

Extra M.W. band for 
easier tuning of Luxembourg, 
etc. Built in ferrite rod aerial for 
Medium and Long Waves. 5 Section 22in. 
chrome plated telescopic aerial for Short Waves - 
can be angled and rotated for peak S.W. listening. Socket 
for Car Aerial. Powerful push ull output. 7 traneiebrs and '2 

diodes including Micro-Alloy R.F. Transistors. Famosa make 7 x 4in. P.M. speaker for 
rich -tone volume. Air spaced ganged tuning condenser. Separate mlof switch, volume 
control, wave change switches and tuning control. Attractive car with carrying handle. 
Sias 9 x 7 x 4in. approx. First grade compoments. Easy to follow instructions and 
diagrams make the Roamer 7 a pleasure to build. 

Total building costs 

£5.19.6 P. Et P. 
7/6 Personal Earpiece with switched socket 

for private listening 5/- extra. 

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

NEW LOOK melody six 

Total building costs 

69'6 P46P 

roamer six 
SIX WAVEBAND PORTABLE 
WITH 3in. SPEAKER 
Attractive case with gist fittings. Size 73 x 51 a 
13ín. Tunable on Medium and Long waves, two 
abort waves, Trawler Band Plue an extra M.W. band 
for easier tuning of Luxembourg, etc. Sensitive 
ferrite rod aerial and telescopic aerial for Short 
waves. All top grade components. 8 stages -6 
transistors and 2 diodes Including Micro -Alloy R.F . 
Transistors etc. (Carrying strap 1/6 extra). Easy 
build plans and parta price list 2/- (FREE with 
parte). (Personal Earpiece with switched socket for 
private listening 5/- extra). 

Total building costs 

79'6 P. 8 P. 
4/6 

Callers side entrance Stylo Shoe Shop 
* Open 10 -1, 2.30 -4.30 Mon -Fri. 9 -12.30 Sat 

TWO WAVEBAND PORTABLE 

x stages- -6 translators and 2 diodes. 
Cavera Medium and Long Waves. Top 
quality 310. 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 -poll 
output. Handsome pocket size came with 
gilt fittings. Sisal./ x 4 x tin. Easy build 
plane and parts price list 2/- (FREE 
with parts). 

Total building costs 

69'6 PP/3P. 

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

I enclose £.. please send items marked 

ROAMER SEVEN 

TRANSONA FIVE 

POCKET FIVE 

ROAMER SIX 

SUPER SEVEN 

MELODY SIX 

L 

I_J 

Parts price list and plans for 

Name 

Address 

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

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

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

Kit K AR -14 Ready to use A /AR -14 

£54.0.0 13/6 £76.11.713/6 
Cabinet £4.10.0. extra 

Kit K /AR -17 

£39.0.0 P.P. 

Ready to use A /AR -17 

£60.4.10 
Cabinet £3.10.0. extra 

P.P. 
10/6 

Kit K /AR -27 

£2210.0 1ó 6 £32.13.6 
Cabinet £3.10.0 extra 

Ready to use ATAR -27 

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

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

£21.4.0 P.P. 

Ready to use 

£24.0.0 P 

13/6 

31 transistor, 10 diode circuit for cool, instant operation with the 
transparent, natural sound only transistors can deliver ±1dB, 15 
to 50,000 Hz at 10 watts per channel continuous (20 watts total). 
15 watts per channel IHF music power (30 watts total) Wide - 
band AM /FM stereo tuner plus two preamplifiers and two power 
amplifiers. Front panel stereo headphone jack. Compact -just 
3h" H x 151" W x 12" D. Custom install it in wall, your own 
cabinet, or use as a free standing unit. Build it in 20 hours. 

Kit K /AR -14 (less cab.) kit £54.0.0. P.P. 13/6 
A /AR -14 (less cab.) .. £76.11.7. P.P. 13/6 

Cabinet extra: Teak or Walnut finish £4.10.0 

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

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

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

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

Kit K /AR -14 (less cab.) .. kit £39.0.0. P.P. 13/6 
A /AR -14 (less cab.) .. .. £60.4.10. P.P. 13/6 

Cabinet extra: Teak or Walnut finish £3.10.0 

A Quality Table Radio FM Mono 
Receiver, AR -27 

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

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

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

Kit K /AR -27 (less cab.) .. kit £22.10.0. P.P. 10/6 
A /AR -27 (less cab.) .. .. £32.13.6. P.P. 10/6 

Cabinet extra: Teak or Walnut finish £3.10.0 

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

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

STEREO TAPE RECORDER, STR -1 

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

STEREO AMPLIFIER, TSA 12 

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

PORTABLE VOM, IM -17 

The latest solid -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 

HIC AT_H IC T 
CATALOGUE 
1968/69 

OVER 291 
DIFFERENT 
MODELS 

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

STEREO RECORD PLAYER, SRP -1 

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

Kit K /SRP -1 £28.6.0 P.P. 10/6 

4 BAND RECEIVER, GR -64 

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

Kit K /GR -64 122.8.0 P.P. 9/- 

UXR-1 UXR-2 

TRANSISTOR PORTABLES 

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

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

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

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

Kit K /UXR -2 £15.10.0 P.P. 6/- 

To 

DAYSTROM LTD., Dept. PW -2, GLOUCESTER, GL2 -6EE. 

Please send me FREE CATALOGUE tick 

NAME 

ADDRESS _. 

Prices and specifications subject to change without notice 
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PRINTED CIRCUIT KIT 
BUILD 40 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with 
PARTS and TRANSISTORS from your SPARES BOX 
CONTENTS: (1) 2 Copper Laminate Boards 4 }' x 24 ". (2) 1 Board for Match - 
box Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (I) Resist Solvent. 
(6) Etchant. (7) Cleanser /Degreaser. (8) 16 -page Booklet Printed Circuits for Amateurs. 
(9) 2 Miniature Radio Dials SW /MW /LW. Alun tree with each kit. (10) Essential 
Design Data, Circuits, Chassie Plane, etc. for 40 TRANSISTORISED PROJECTS. 
A very comprehensive selection of circuits to suit everyone's requirements and 
constructional ability. Many recently developed very efficient designs published 
for the first time, including 10 new circuits. 

EXPERIMENTER'S 

= PRINTED CIRCUIT KIT 

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

Commonwealth: 
SURFACE MAIL 5/- 

AIR MAIL 8/- 
Australia, New Zealand 

South Africa, Canada. 

(1) Crystal Set with biased Detector. (2) Crystal Set with voltage -quadrupler 
detector. (3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audio 
Amplifier. (5) Carrier Power Conversion Receiver. (6) Spilt -Load Neutralised Double 
Reflex. (7) Matchbox or Photocell Radio. (8) "TRI- FLERON" Triple Reflex with 
self -adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio. 
The smallest 3 designs yet offered to the Horne Constructor anywhere in the World. 
3 Subminiature Radio Receivers bored on the "Triflexon" circuit. Let us know 
it you know of a smaller design published anywhere. (10) Postage Stamp Radio. 
Sise only 1.62' x 95' x 25'. (11) Wristwatch Radio 1.15' x 80' x 65'. (12) 
Ring Radio 70" x 70' x 55'. (13) Bacteria- powered Radio. Rum on sugar or 
bread. (14) Radio Control Tone Receiver. (15) Tramistor P/P Amplifier. (16) Inter- 
corn. (17) 1 -valve Amplifier. (18) Reliable Burglar Alarm. (19) Light -Seeking Animal, 
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor 
Tester. (23) Human Body Radiation Detector. (24) Man /Woman Discriminator. 
(25) Signal Injector. (26) Pocket Transceiver (Licence required). (27) Constant 
Volume Intercom. (28) Remote Control of Models by Induction. (29) Inductive -Loop 
Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter /Wire-less 
Microphone. (32) Wire -le. Door Bell. (33) Ultrasonic Switch /Alarm. (34) Stereo 
Preamplifier. (30) Quality Stereo Push -Poll Amplifier. (36) Light -Beam Telephone 
"Photophone . (37) Light -Beam Transmitter. (38) Bilent TV Sound Adaptor. (391 
Ultrasonic Transmitter. (40) Thyristor Drill Speed Controller. 

PHOTOELECTRIC KIT 
CONTENTS: 2 P.C. Chassie Boards, Chemicals, Etching Manual, Infra-Red Photo - 
transistor, Latching Relay, 2 Translators, Condenser, Resistors, Gain Control, Terminal 
Block, Elegant Oise, Screws, etc. In tact everything you need to build a Steady -Light 
Photo- Switch /Counter /Burglar Alarm, etc. (Project No. 1) which can be modified for 
modulated -light operation. 

PHOTOELECTRIC 

n:mran.w an 

PHOTOELECTRIC KIT 

39/6 
Postage and Pack. 2/8 (UK) 

Commonwealth: 
SURFACE MAIL 3/6 

AIR MAIL £1.0.0 
Australis, New Zealand, 

- - ® ¡ -- ' S. Africa, Canada and U.B.A. ctri Also Essentiel Data Circuits 
e° and Plans for Building 

12 PHOTOELECTRIC PROJECTS. (1) Steady -Light Photo -Switch /Alarm. (2) 
Modulated -Light Alarm. (9) Long -Range Stray -Light Alaror. (4) Relay -less Alarm. 
(5) Warbling -Tone Alarm. (6) Closed -Loop Alarm. (7) Projector Lamp Stabilises. 
(8) Electronic Projector Modulator. (9) Maine Power Supply. (10) Car Parking Lamp 
Switch. (11) Automatic Headlamp Dipper. (12) Super- Sensitive Alsnn. 

INVISIBLE BEAM OPTICAL KIT 
Everything needed (except plywood) for building: 1 Invisible -Beam Projector and 
1 Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms, 
Counters, Door Openers, etc. 
CONTENTS: 2 lenses, 2 mirrors, 2 45- degree wooden blocks, infra -red filter projector 
lamp holder, building plans, performance data, etc. Price 19/9. Postage and Pack. 

I 111K). Commonwealth: Surface Mail 2/ -; Air Mail S / -. 
JUNIOR PHOTOELECTRIC KIT 
Versatile Invisible beam, Belaless, Steady -light Phot ,, -Switch, Burglar Alarm, 
Door Opener, Counter, etc., for the Experimenter. 
CONTENTS: Infra -Red Sensitive Phototransistor, 3 Transistors, Chassis, Plastic 
Case, Resistors. Screws, etc. Full Sise Plane, Instructions, Data Sheet "10 Advanced 
Photoelectric Design'. 
Price 19/6. Postage and Pack. 1/8 (UK). Commonwealth 2l -; Air Mail 4/, 
JUNIOR OPTICAL KIT 
r.. V N TENTS: 2 Lames, Infra-red Filter, Lampholder, Bracket, Plans, etc. Everything 

kept plywood) to bulld 1 miniature invisible beam projector and photocell receiver 
for use with Jrmior Photoelectric Kit. 
Price 10/8. Post and Pack. 1/8 (UK). Commonwealth: Surface Mall 21 -; Air Mail 4/ -. 

PHOTOELECTRIC PARKING LAMP SWITCH 
Ant mnatically tonie parking lamp on at dusk, o0 at dawn. Protects your car. Seves 
the batters. Miniature corset ruction. Simply insert in parking lamp lead. Pries: 27/8. 
Post x Packing 2;6 (U.K.) 

THYRISTOR LIGHT DIMMER 
Add a touch of luxury to your home.Adjust the lightat parties, while watching TV, etc. 
Ides] for Children's bedroom. (100 watts max.) Replaces onoff switch. 
Prier: 59/8. Posta Packing 2/6 (U.K.) 

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

Send a S.A.R. for full details, a brief description and Photographs of ail Kits and oll 
32 Radio, Electronic and Photoelectric Projects Assernbled. 
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AMPLIFIERS 
SSAR3. IOW push -pull output. TW99 output trans. Four v alve. Full chassis mounting. 
New and boxed. Complete with circuit drawings. 112.10.0. P. o P. 10 / - 
SSAR7. 100W output. Three valve. TW132 output trans. Selenium rectifiera. 8µF. 
condenser. Full chassie mounting. New and boxed. Complete with circuit drawings. 
82.10.0. P. a P. 10 / -. 

JUST RELEASED 
R.A.F. Receiver Type 113073. Details on request. 
Mixer Units Type 18. H.F., M.F., L.F. Valve V885. 10 / -. P. o P. 2/6. 
Micro -Ammeters for Instrument Mounting, etc. 0- 100mA, 50/ -. P. a P. 2 /8. 
Micro -Ammeters Type Y. 0- 100mA. Heavy duty In case complete with le:ul -. £3. 
P. A P. 51-. 
Flexible Metal Tubing. Galvanised. Watertight, S6/- 10011. P. x P. 718. 
ELECTRO- METHODS. Low Inertia Motor 24V d.c. 2,000 r.p.m . 20 / -. P. x P. 2iñ. 
CHASSIS UNIT. 7 valves ECC82 (9), EB91 (3), 6F33 (1).43 Capacitors. Resistors, etc. 
Valve bases and cane, 20 /-. P. a P. 2/6. 
TRANSFORMERS (exemptes). 
8STR073. Pri. 230V. Sec. 35V (0.5A), 6.3V (2A), 225 -0-225V (27mA). oil filled, 25/-. 
P. A P. 5 / , 
SSTR009. Pr). 290V. Sec. 0 -50V (SOmA), 4V (IA), 6.3V (HA), 25/ -. P. a P. 5 /.. 
1,000 Transformera in stock. 
CAPACITORS. 30 assorted 0.01mF to ImF (our selection). 10/ -. P. a P..21-. 
CABLE. Six core (100yd new) with drum assembly, 25/ -. P. a P. 4/8. 

TEST INSTRUMENTS, ETC. S.A.E. FULL LIST 

STATUS SUPPLIES 
STATUS HOUSE, WILKINSON AVE., BLACKPOOL 

17in.- f11.10.0 TWO -YEAR GUARANTEE 
19in. SLIMLINE 
SOBELL-24 Gns. EX- RENTAL TELEVISIONS 

FREE ILLUSTRATED 
LIST OF TELEVISIONS 

17"- 18 "- 21 " -23" 
WIDE RANGE OF MODELS 

SIZES AND PRICES 3 
DEMONSTRATIONS DAILY ...... a NE Imlms 1a. 

TWO -YEAR GUARANTEED 
TUBES 100% REGUNNED 

1410.-89/8 171n. -88/8 
211n. and ALL SLIMLINE TUBES 99/8 

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

17in. -35/.. Carr. 5/- (not slimllne) 

COCKTAIL /STEREOGRAM CABINET £25 
Polished walnut veneer with elegant 

- glass fronted cocktail compartment, 
_= 

.ÿ'aa11 
Ì , 

... ... -. 

(LESS 
TRANSISTOR CASES 
P. A P. 4 /6. Similar 
TRANSISTOR RECORD 
P. á P. 7/6. 
SINGLE PLAYER 
AUTO CHANGERS 
cartridge. 
STRIP LIGHT TUBES 
for cocktail cabinet 
P. á P. free. 

padded. Position for two 10in. ellip- 
f tical speakers. Record storage 

space. Height 351In., width 52 1In., 
depth 141in. Legs 1 gn. extra. 

- OTHER MODELS. SEND FOR 
FREE LIST tea. mss. a. a. MMMM 

i 

TRANSISTOR CHASSIS 
D1 49/6 

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

SPEAKERS). Dia. 71" x 3I ". P. 6 P. 4/6. 
19/8. Cloth covered, many colours. Size 91-"x8 }"x3}" 

cases in plastic 7/6. 
PLAYER CABINETS 18/S. Dim. 11" x 14 }" x 51". 

CABINETS 19 /6. P. A P. 7/6. 
£8.19.6. Garrard 3000 with sonotone ST. A.C. DIS stereo 

3/9 each. 11" (284 mm.) 230/240 volts, 30 watts. Ideal 
illuminating pictures, diffused lighting etc. 8 for £1. 

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

P.W. F.M. TUNER 
Complete kits of specified parts 

Resistor Kit (31 pieces) .. .. . . .. 10/6 
Capacitor Kit (28 pieces) .. .. .. .. 32/6 
Semiconductor Kit (9 pieces) .. 49/6 
Coil Kit. Comprising set of 3 Weyrad IF Transformers, Formers 

and wire etc for L1, 2 and 3 28/6 
Tuning gang Kit. Comprising Jackson C21 with }" shaft, 

Drive, Drum, Pulleys, Pointer and cord .. .. .. 22/- 
Drilled chassis .. .. .. .. .. .. 7/6 
Aluminium front panel, undrilled 2/6 
Hardware Kit. Comprising 2 x28 tagged strip, Paxolin 

4" x 2" for transistor mounts, all screws and nuts.. .. 9/- 
P.T.F.E. feed through insulators, set of 3 .. .. 5/6 
Post and Packing per order 2/6 (first class) 
Complete Kit All of above .. .. Post paid £8.0.0 

C. Er D. ELECTRONICS 
17 ST. LUKES ROAD, PALLION, 

SUNDERLAND, CO. DURHAM 
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DRY JOINT TESTER 
The most reliable way of testing for a dry joint Is 

to memure the resistance between the component 
lead and the printed circuit board. Our kit for 
doing this comprises a large wale (3in.) moving coil 
meter, a variable resistance for adjusting zero 
setting, and a wiring diagram with instructions. 
The only additional items you will need are a 
battery, some wire, a pair of test rods. Price 19/6, 
postage and insurance 2/6. 

MINIATURE WAFER SWITCHES 
4 pole, 2 way -3 pole, 3 way-4 
pole, 3 way -2 pole, 4 way- 3 pole, 
4 way -2 pole, 6 way -1 pule, 12 

way. All at 8/6 each. 36/- dozen, 
your assortment . 

WATERPROOF HEATING 
ELEMENT 

w' Self-regulating _e yards length trW. 
t.snperslsire control. 101- post free. 

BLANKET SWITCH t i t i l l e pole o at lo 

e 
let 

Into s m us ide su Inino in dark, 
Ideal for dark room light or for 
une with waterproof element -new 
plastic cane. 5/8 each. 3 heat model 7/6. 

PHOTO -ELECTRIC KIT 
All parts to make light operated switch/burglar 
alarm /counter, etc. Kit comprises printed circuit. 
Laminated Boards and chemicals. Latching relay. 
Infra -red sensitive Photocelle and Hood, 2 tran- 
Mntors, cond., terminal block. Plastic case. Essen- 
tial data, circuits and P.C. chassis plane of 10 

photo- electric devices including auto. car parking 
light, modulated light alarm. Simple invisible ray 
witch - :ouater -stray light alarm- warbling 

tone electronic alarm -project lamp stabiliser, 
etc., etc. Only 89/6, plus 21- post and inenraux. 

PP8 ELIMINATOR. Play your pocket 
radio from the nains! nave £o. Com- 
plete component kit c 

u 

emprises 4 
rectifiers -mains dropperresistances, 
smoothing condenner and Untrue- 
Donn, only 6/6 pine 1/- p,eet. 

INFRA -RED HEATERS 
Make up one of these latest type 
heaters. Ideal for bathroom, etc. 
They are simple tu make from our 
easy- todnllnw instruction -uses silica 
enclosed elements designed for the cor- 
rect infra -red wavelength (3 microns). Price for 750 watts elemental] parts, metal 
casing, as illustrated, 19/8, plus 4/- post and insurance. Pull switch 3!- extra. 

BREAST MICROPHONE 
Fine Atueric:an made dvn:m1k type, nd.iust lolr on lure ant 

plate with Week straps, 7/6, post Oui. 

12V BLOWER 
Heavy duty motor with nutted tigal blower coupled to une 
end. Ideal for car heater. 12/6, plus 4'6 post. 

- 7.12X\ 

VARYLITE 
Will dim fluorescent or incandescent lighting up to 000 watts 
from full brilliance to nut. Pitted on 51.K. flush plate, noun 
size and fixing as standard wall switch so may he fitted 
place 

it 
place of this, or mount nn surface. Price complete in heavy 
plastic box with control knob 28.19.6. 

THIS MONTH'S SNIP 
Electric Clock with to amp switch male by 

n ut hs for Ureouulan, 1. These are mains driven 
nd fregneiey cnntrilled so are extremely 

rate. The dial enables "switch-on- tittle 
l oe accurately set . Switch oil is :) hours Later 

o I.v manual control. Intemleil for switching 
..otrie blankets this needs only note netting 

the SChNIIII. Suitable also to control tape 
order, radio anti lamp etc. Op to 6011W. In 

..,t pl:-ti.' i with mains lead awl two 
sot let pills- Now and attuned. 39/8, post anti 

BECKASTAT 
Thin 's an blatant 
thermostat, simply 
plug your appliance in- 
to it and its lead into 
wall plug. Adjustable 
setting for normal air 
temperatures. 13A 
loading. Will cave its 
cost In a season 19/6. 
Pact and ins. 2/9. 

KETTLE ELEMENT 
230/240V 1500 watt. 
Male by Best for kettles 
with ° /t° In. dia. hole 
Including: Best, Benco, 
Chalfont, Davidson, Dim- 
ples, Grafton, Hawkins, 

Jurynual, Mirrnware, Monogram, Pifco, Revo, 
Towen, Swan. Normally 3216. Our price 15 /- plus 
2/6 post. 

QUICK CUPPA 
Mini Immersion Heater, 350w. 
200/240v. Boils full cup in about 
two minutessl'ae any socket tor 
lamp holder. Have at bedside 
for tea, baby's food, ete. 19/8, 
post and insurance 1 /0. 12v. ear 
model also available. 

MAINS TRANSISTOR POWER PACK 
Designed to operate Date /into, sets and amplifiers 
Adjustable output 0v., 9v. , 12 volts for up to 
500mA (clam B working). Takes the place of any 
of the following batteries: PP1, PP3, PP4, PPG. 
PP7, PP9, and others. Kit comprites: mains 
transformer rectifier, smoothing and load resistor, 
condenoefe and instructions. Real snip at only 
16/6, plus 3/6 postage. 

THER MOSTATS 
Type "A" 15 amp. for controlling room heaters, 

pointer knobs Quickly adjustablHas o I from 30-80°F. 
9/6 plus 1/- poet. Suitable box for wall motmting, 
6/ -. P. A P. 1/ -. 
Type "B" 15 atop. This In a l7in. long nod type 
made by the famous Sumac Co. Spindle adjusts 

this from 50- 550 °F. Internal screw 
alters the setting io this could he 
adjustable over 30° to 1000 °F. Suitable 

for controlling 
furnace, oven 
kiln immersion 

heater or Go make flame -start or fire 
alarm, 8/6 plus 2'6 post and insurance. 

Type "D'. We call this the Ice -stat as it cute In 
and out at around freezing point, 2/3 amps. Hm 
many uses one of which would be to keep the loft. 
pipes from freezing, if a length of our blanket wire 
(16 yds. 10 / -) is wound round the pipes. 7/6. 
P. de P. 1 / -. 
Type E ". This is standard refrigerator thermo- 
stat. Spindle atjustmentn °over normal refrigera- 
tor temperature .7/6, plus 11- post. 
Type "F". Glass encased for controlling the temp. 
of liquid -particularly those in glass tanks, vats 
or sinks -thermostat in 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/- poet and insurance. 

HI FI BARGAIN 
FULL FI 12 INCH LOUDSPEAKER. This in undoubtedly one 
of the finest lundspeakers that we have over offered, produced 
by one of the country's most famous makers. It has a fir -oast. 
Metal frame and is strongly- recommended for Hi -Fi load and 
Rhythm Guitar and public address. 
Flux Density 11,000 gauss -Total Flux 44,000 Maxwells - 
Power Handling 15 watts R.M.S. -Clue Moulded fibre -Freq. 
response 30- 10,000 c.p.s- specify 3 or 15 nhnn -Main re- 
sonance 60 e.p.s.-- Chassis Diann. 12ín.- 124in. over mounting 
lugs -Baffle hole 11ìn. Diann- Mounting holes 4, holes --j in. 
(lan. on pitch circle Min. diam.- Overall height 5,in. A 06 
apeakerofferedtoronly23 .9.O plus 7 /6pR p. Don't miss his onrr. 

PROTECT VALUABLE DEVICES 
FROM THERMAL RUNWAY OR OVERHEATING 
Thy-rietnrn, rectifiers, transistors, etc., which for 
heat -sinks can eoslly be protected: simply make 
the contact thermostat part of the heat -oink. 
Motors and equipment generally, r. in olau be 
adequately protected by having thermostats in 
strategic spots Mt the rasing. Our contact ther- 
mostat how a calibrated dial for setting between 
1111 deg. -1911 deg. F. or with the dial ru ec ,y tool 

range setting k betwc,.0 80 too 800 deg. E. 
Price 10 /- 

INDICATOR LAMP 
Panel mounting, consists of neon lamp 
In red plastic tern with resistor In lead 
for mains operation 2/6 each, 24/- doz 

SPRING COIL LEADS 
As fitted to telephones, 4 core 2/8 each, 3 core 
2/- cosh. 

HEADPHONES 
Ex -W.D. unused and perfect, single with head - 
band 4/8. Double with headbmul 8/6. 

16 RPM GEARED MOTOR 
Made by Smith's Elret.rien, these are almost silent 
running, but are very powerful. They operate (runt 
normal to 240V. mains and the final shaft. sprout is 
16 r.p.m. 16/ -. Post h ins. 219. 

COPPER CLAD ELEMENT 
1250 watts -4ft. Inng but bent to l' shape, ideal 
for overhead heater -just mount reflector above. 
12/6 each, plan dui post. 86 doz. roost paid. 

FLUORESCENT CONTROL KITS 
Each kit comprises seven it cols-- l'.h,ke, 2 tube 
ends starter, starter holder and 2 tube clips, 
with wiring Instructions. Suitable for normal 
fluorescent tubes or the new "Groins" tubes for 
Itch tanks snub indoor plant.. t 'tu, kes are super - 
silent, mostly resin filleul. Kit 'n 15-20 w 

19/6. Kit B -30 -40 n- .19/8. Kit C su w. 19/6. 
Kit D -125 w. 22/ -. Kit E -u3 w. 19 /6. Kit 
Mil is for 0)n., 9in. and 12iu. mho int ore tubes, 
19/6. Postage on Kits A awl B 4111 fur one or two 
kits then 4/6 for each two kits ordered. Kits C. 
D and E 4/6 an first kit then 3/0 nor each kit 
ordered. Kit MI'1 316 on first kit then 3/6 on 
each two kits ordered. 

You never need buy another battery for your 
transistor ratio. Stupendous otter this mouth -a 
6-9h. Nickel Chinniunt bat Iiry stack b ggether with 
a trains operated charger which you mount on the 
back of cour set. The mains flex nnpluge so the 
set. remains completely portable. Offered for tens 
than the cost of the batteries alone. ONLY 29/6 
plus 316 post. 

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

THERMOSTAT WITH PROBE 
This has .a 

attached to n a1 3A 
switch by :s 14íii . 

length u( flex)blc 
capillary I ,doing - 
contrul range is 
2ll,leg. F. to I.-ill 
deg.F. KIP it is 

so'talde 
to coifing of 

oil healing and 
l a liquid heatiheating e - 

'° peciolly when 
buckets porn 

:a able vessels s the sensor can be ruined Brut and 
lowered into t he vessel. This thermostat could also 
he Hued to sound it bell tor other alarm when critical 
temp. Is reached its stack or heap .subject to 
spontaneous crmbrtsti"n r if liquid is being 
heated by gam or ut her menus not controllable by 
the switch. Made by the fomuus Te,blimgton l'u., 

offer these at 12/8 each 

See in the Dark INFRA -RED BINOCULARS 

- ATLAS SLIMLINE FLUORESCENTS 
THE TWENTYLITE 

A Elul reseent lighting 
mit made by the famous 
Atlas company, with 
super silent polyester 
tilled choke and radio 

.suppressed starter. The tube 
springs tu and ont and the whole unit is 

beautifully male and finished finished white enamel. Amazingly 
economical. If left on all the tinte costs only one penny per day 

uses 1 unit). Mea urns 2ft. lung. Is ideal in Kitchen, Bednean, Hallway, 
Porch, Loft, etc. Don't miss this amazing utter. 89/6 with tulle. Assembled 
ready tu install. Postage and Insurance 1i /ti extra. 

MICRO -SONIC 
7 trunisttr Key chain Radio in very- pretty clue, 
size 24 x 2j x ljin.- complete with soft leather 
zipped bag. Speeifleuutioui :- Circuits 7 tran- 
sistor superheterodyne. Frequency range: 
530 to 1600 Ke /s. Seoeitivityt 5 niv /m. 
Intermediate frequency: 465 Kern, or 455 
Ke /e. Power output: 40mW. Antenna: 
ferrite rod. Ismdspeaker: Permanent mag- 
net type 
In transit from the Rust these sets suffered 
slight corrooion as the batteries were left In 
them but when this corrosion is cleared away they 
should work perfectly-offered without guarantee 
except that they are new, 19/6 plus 2 /6 poet anal Ins., 
less load ferias. Everlasting batteries 7/- pair. 

These infra -red binocular, when fed from a high 
voltage sourer will enable objects to be seen in the 
dark, providing the objects are in the rays of an 
Infra -red beans. Each eye tithe contains a uomplete 
optical lens system as well as the infra -red cell. 
These optical systems ME, he tined as lenses for 
TV camerae -light cells, etc. (details supplied). 
The binoculars form part of the Army night driving 
(Tabby) equipment. They are unused and believed 
to be in good working order but sold without a 
guarantee. Price 83.17.6. phis 101- care sud ins. 
Handbook 2/6. 

CONTROL 
DRILL 

SPEEDS 

DRILL CONTROLLER 
Il lectronieally- changea speed f rom 

approFull 
power at all spe maxi- 

mum. 
tipcontrol.Kitin Indes 

all parts, case, everything and full 
instructions. 19/8 plus 2/6 post and 

insurance. Or available mat e up 
29/6, plus 2/6 post. 

TELESCOPIC 
AERIAL 

Be first this year! 
SEED AND PLANT 

RAISING 
Soil heating wire and trans- 
former. Suitable for standard 
size garden frame. 915 
Post and ins. 3/6. 

her portable, rar radio 
or transmitter. Chrome pis' 

trd -nix s efiuuv, extends Irrem 
74 to 47in. Hole in bottom for 6RA 

se 7/8. 

Where postage is not stated then d -s 

over £3 are post free. Below £3 add It 

Semi -conductors add 1/- post. Over £l puss 
free. S.A.E. With enquiries please. 

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

Also 102 3 Tareworth Road, Croydon 
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SEW PaH ERJ 
Send S.A.E. for tot lists. Other ranges available. Please include postage. 

Special quotations for quantities. 

CLEAR 

PLASTI C 

METERS 

Type MR.38P. 1 21/32in. square fronts. 
750mrA 25 
1:mnp 23 /- 

n,p 25/- 
5 amp 25/ 
3V. D.C. 25/- 
10\'. U.C. 2S /- 
20V. D.C. 25 /- 
50V. D.C. 25/- 
1110 V. D.C. 25/- 

50-0-50µA _.35 
00 tul 35/- 

100-0-10011A 32/6 
200µA 32/6 
30014.A 87/8 
300-0-50011A 25/- 1 m . 25/- 
1-0-1nrA .. 251- 
2mA 
5mA 
I IImA 
20mA 
50mA 
1 OOmA 
150mA . . 

200mA 

5rnA 87/8 
tOn3A 37/8 
50mA 37/6 
1110mA 37/6 
500mA 37/6 
1 amp. 37/6 
b amp. 37/6 

37/8 
20\'. D.C. 87/8 
50V. D.1'. SM 

3011V. D,C. ...87/6 
15V. A.C. ....37/6 
300V. A.C.. ..87/8 
8 Meter 1mA .39/8 
VU Meter ....59/6 

1 amp. A.C. .87/6 
5 amp. A.C. .37/8 
10 amp. A.C! 87/8 
211 amp. A.C. 87/6 
30 amp. A.C. 37/6 

Type MR.85P. 41M. 9lin. fronte. 
50,hA 69/6 
50-0-.50µA , 59/8 
100µA 59/6 
100-0-100µa 59/8 
200µA 55/- 
500µA 52/8 
500-0-500µ.A 49/6 
1mA 49/6 

__/- 150V. D.C. ...25/- 1-0-1rnA 49/8 

25/- 300V. D.C. 
10 mA 49/6 

25/- 500V. D.C. ..25/- 
7511V. D.C. 50mA 49/6 

25/- I5V. A.l'. ..25/- 100mA 49/6 
25/- 50\'..4.1'. ...25/- 500mA 49/6 
25/- I:iOV. A.C. ... 25/- I amp 49/6 
25/- :3' IV. A.C. ...25/- 5 amp. 49/6 
25/- 500V. A.1'. ...E5/- Type MR.85P. 8iin,><8áln, fronts. :IOnmA 25/- 8 meter ImA .29/g 

SOp.A 85/- 50V. D.C. :500mA ... ...251- VI' meter ....39/9 50-0-50µA 5208 150V. U.C. . 

Type MR.45P. Eln. square fronts. 100µA .. _5201 :3110V. D.C. , 

:501.1.A 92/8 111V. U.C. ....27/8 100-0-1001LA ,99/8 1a'V. A.C. . .30-0-50µA ...39/8 20V. D.C. ....27/8 500µA 9b/- 50V. A.C. . 100µA ...39/8 SOV. D.C'. ....27/8 1mA 39/6 150V. A.C. . 100-I1-100µA .S5/- 300V. D.C. ...27/8 5mA 89/6 :300V. A.C. . 50011A .....29/6 15V. A.C. ... 27/6 lOntA 39/6 ImA 27/8 :300V. A.C. ..27/8 SOmA 39/6 
SmA 27/6 e racler ImA .S5/- 100mA 39/6 
IOmA 27/6 VI' meter 42/6 500mA 39/6 
50mA 27/6 1 amp. A.C. .27/8 I amp. 89/6 
InOmA 27/6 5 amp A.C. ..27/6 5amp. 89/6 
3110nA 27/6 10 amp. A.C. 27/6 10 amp 89/6 

I ;map 27/6 20 amp. A.C. 27/6 15 amp. 39/8 
5 .amp .27/8 30 amp. A.C. 27/6 20 amp. 89/6 

89/8 
89/8 

15 mop. 49/6 
30 amp. 49/6 
20V. D.C. 46/6 
50V. D.C. 99/8 
130V. D.C. 49/6 
300V. D.C. 49/6 
15V. A.('.. 49/6 
300V. A.C. 49/6 
S meter 1mA 55/- 
VII meter 89/6 

1 amp. A.C. 49/6 
5 amp. A.C. 49/8 
IO amp. A.('. 49/8 
20 amp. A.C. 49/8 
30 amp. A.('. 49/6 

Type MR.52P. 2;i11. square fronts. 30 amp. 
50µA .. 59/6 100 -0 -100µA .45/- 50 amp. 
.30 -0 -50µA ...49/6 500µA 42/6 111V. 111 ....89/6 
100µA 49/6 ImA 37/8 2,1\ D.'. ....39/6 

BAKELITE PANEL METERS 
Type MR.85. 31in square fronts. 
25µA 67/6 500mA 32/6 
5014A 45/- 1 amp 32/6 
50.0 -50µA ...42/6 5 amp 32/6 
100µA 42/6 15 amp. 32/6 
100 -0-100µA ..42/6 30 amp. 82/6 
50011A 39/6 50 amp. 32/6 
ImA . 32/6 5V. D.0 32/6 
1 -0 -1mA 32/6 10V. D.0 32/6 
5mA 32/6 20V. D.C. ...82/6 
I OmA 32/6 50V. 11.1'......82 /8 

Moving iron, all 50mA 32/8 150V. D C 32/8 
other moving coil. 100mA 32/8 300\. D.C. 32/6 

39/8 
89/6 
39/6 
39/8 
39/8 
39/9 
39/6 

300V. A.C. ..39/6 
S meter IniA .45/- 
V I- meter ....65/- 
50mA A.C. ..39/6 
100mA A.C. .39/6 
200mA A.t'. .39/6 
500mA A.C. .89/6 
1 amp. A.C. .39/9 
5 amp. A.C. .89/6 
IO amp. A.C. 39/6 
20 mop. Al'.' . 39/6 
30 amp. Ai'. .39/6 

30V. AG... 32/6 
50V. A.C. ....82/6 
150V. A.C. ...82/6 
:300V. A (' 32/6 
I amp. A.C. ..82/6 

5 amp. A.IL ..32/6 
10 amp. A.1'. .32/6 
20 amp. A.C. .32/6 
30 amp. A.C. .82/6 
50 amp. A.l'. .32/8 
VU meter. 5918 

IIIIA _I 
_ -MITL._-_ 

--r , 
71;r.i 

. 
I _ IAa 

IATI IIIIdII11111NIII IIIfl1A1 IIotI 

"SEW" EDGEWISE METERS 
MODEL. PE 70. Dimensions 9 17/32 vi 11132 . 21ín 
deep overall. Available as follows: 
50 microamp 57/8 500 micr3amp 49/6 
50 -0 -50 microamp . 55/- I miliiamp 45/ 
100 microamp .... 551- 300 volt A.0 45/- 
100.0 -100 microamp 52/6 VU meter 62/6 
200 microamp .... 52/8 Poet extra. 

ECHO HS -806 STEREO 
HEADPHONES 

Wonderfully dom- 
fortable. Light- 
weight adjustable 
vinyl headband. 
ft. cable and 

stereo lack plug. 
25- 17,000 cps. 8 
ohm Imp. 87/6 
P. & P. 2/6. 

TRANSISTORISED 
TWO -WAY 
TELEPHONE 
INTERCOM 
Opera) Ive over amazingly 
long distances. Separate call 
and press to talk buttons, 
2 -wire connection. 100031 of 
applications. Beautifully fin- 
ished in ebony. Supplied 

wcomplete 
with batteriee and 

all bracket.. 
16 19 8 P. & P. 3/6. 

INTERCOM /BABY SITTER 
Transistorise++ Intercoms, ideal for home/ 

- , office /workshop 
etc. 2 -way buzzer 
call system. For 
desk or wall 

y' mounting. Sup- 
plied complete 
with connecting 
wire,hatterlee,in- 

etructions, 2 station 59/6 P. & P. 2/8. 
4 station 26 1E 6 P. & P. 5/ -. 

SINCLAIR EQUIPMENT 
212 12 watt amplifier, 89/8 

PZ9 Power Supply Unit 89/6 
Stereo 25 Preamp. 29.19.6 

Q14 Speakers 27.19.6 
Micromatic Radio Rit. 

49/8. Built 59/6. 
ALL POST 1'411) 

SPECIAL OFFER 
Two 212 Amp+., PZ4 Power Supply, Stereo 
25 Preamplifier, 222, or with two Q14 
speakers, 137. 

NEW SINCLAIR 2000 SYSTEM 
35 watt Integrated Amplifier. 229. Carr. 31 -. 
Self -powered FM Tuner, 125. ('.are. 5 / -. 

GARRARD TAPE 
MOTORS 

Brand new 
stock as used 
by famous 
Manufacturer. 
200/250V. A.C. 
Capstan motor 
15/-. Fast For- 

en d 10 /6. act rewind 0/6. P. & P. 3 / - 
Set of thre motors 82/6 P. & P. 5 / -. 

FIELD TELEPHONES TYPE L 

Generator ringing, metal cases. Operates f rom 
two 1.5V. batteries loot supplied). Excellent 
condition. 64.10.0 per pair. Carr. 10 / -. 

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. volts 250mV- 
10,000V. 110 meg0 -110 mega input). D.C. 
carrent lOGA 1S :mops. Ohms: 0 -1,000 megO. 
A.C. volt 1110mV 250V (with R.F. m astiripg 
hear) up to 250 Mr's) A.C. carrent 101/A23 

raps. Power output 30 micro- watts -3 watts. 
k..1Operation II 1101200"_120V. A.C. Supplied In 

perfect condition emuplete with circuit lead and 
R.F. probe. 125. Carr. 1S -. 

TYPE 13A DOUBLE BEAM 
OSCILLOSCOPES 

An excellent general pur- 
pose DIA oscilloscope. 
T.R. Seps 750 Kyle. 
Bandwidth 5.3 Me.s. 
8eusitì vite 33m \',C51. 
Operating voltage 0/110/ 
2001250V, A.C. Supplied 
in excellent working con - 
ditton.122100 Orcom- 
plete with all accessoires, 
probe, leads, lid, etc. 
125 Carriage 30' -. 

ADMIRALTY B.40 RECEIVERS 
Sied released by the 5linistry. High quality 
10 valve receiver manufactured by Mur- 
phy. Coverage in 5 bands 050 Kcls -SO 

Me/s. I.F. 500 Ke/s. 
Incorporates 2 R.F. 
and 3 I.P. stages, 
band.pass Olier, noise 
limiter, erystod con 
i rolled B.F.O., call - 
brator. O/F output, 
etc. Ruiltin speaker, 
n tput for phones. 
Operation 150/230 volt 
A.C. Size 191 ' 181 
I lulmi. Weight 114 Ms. 

ORered good working condition. 
122 10 0 Ira Carr. 30' -. With circuit 
diagrams. Also : 

as 
:+ilahle RAI L. F. 

version of Ilmve 13 Ke s -700 
417 10 0 Carr. 301 -. 

CLASS D WAVEMETERS 
A crystal controlled hetero- 
dyne frequency meter 
covering 1.7 -8 Mc,s.Opera- 
fiom on 6 volts D.C. Ideal 
for amateur use. Available 
in goml lived condition. 
25 19 6 Carr. 718. 
Or brand new with a 

r snrirs. 1719 6 Carr. 7/6. 

AM /FM SIGNAL GENERATORS 
Oscillator Test No. 
2 A high finality 
precision instru- 
ment made for thr 
Ininl.strr by Airmev. 
Frequency coverage 
SII -SO Mels. AM 
CW 1FM. Incur 

poirotes precision dia I, level meter, precision 
attenuatnr 111V- 100mV. Operation from 12 
volt 1).l'. or O. H0'200'250 volt .A.li. Size 
1'2 s 81 910. Supplied in brand new von - 
litirnl COniplete with :dl connectors folly 
tested. 145, Carre. 20 - . 

MARCONI 
C144;TF956 

AF Absorption 
Wattmeter 

I µlw-att to 13 watts. 
120. Carr. 10' -. 

TE -16A Transistorised Sig- 
nal Generator. 5 ranges 4011 
kHz- 30mHz. An inexpen. 
+ive Inatronlent for the 
handyman. Operates on 9v 
battery. Wide easy to read 
scale 800kHz modulation. 
5; 51 3,in. Complete 

th instructions and leads. 
17.19.8. P. & P. 4 / -. 

AUTO TRANSFORMERB 
0/1151230v. Step np or step down. Fully 
shrouded. 

150 W. 11.1E 6 P. & P 3/6. 
300 W. 22. 7.6. P. ,v P. 3/0. 
500 W. 28.10.0. P. re P. 6/6. 

1,000 W. 15.10.0. P. & P. 7/8. 
1,500 W. 28.10.0. P. .x P. 8l1ì. 
3,000 W. 27.10.0. P. R P. 12,6. 
7,500 W. 115.10.0. P. a: P. 201-. 

MARCONI TEST EQUIPMENT 
EX- MILITARY RECONDITIONED. TF.14411 
STANDART) SIGNAL GENERATORS, 65 Kc /s- 
23 Mels, 125 ('arr. 30/ -. T.F'.885 VIDEO OSCILLA- 
TOR 0 -3 Me /s, 145 Carr. 311 / -. T.F.195M BEAT 
FR EQUENCV OSCILLATOR 0 -40 Ke/s. 2001230V. 
.A.C. 220 ('arr. 30! -. T.F.142E Distortion Factor 
Sb t,-r 120 Carr. 20 / -. All above offered in excellent 

mdaim3, tally tested and checked. T.F.1100 VALVE 
VOLTMETER, Brand New, 250 T.F.1267 TRANS- 
MISSION TEST SET, Brand New, 175 T.F.1371 
Wide Band Millivolt Meter. Brand New 150 

Variable Voltage TRANSFORMERS 
Brand new, guaranteed and carriage paid. 
High quality construction. Input 230V. 50 -60 cycles. 
Output fall variable from 0 -200 volts. Bulk gaantil le, availabb- 
I amp. -25 10 0; 2.5 amp. --28 15 0; 5 snap. -19 15 0; 

mp. -114 10 0; IO amp.-E18 10 0; 1.2 amp. -621 0 0: 
20 snip. -187 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 - 
mente up to 100V. with 
accuracy of - 2"% D.C. range 
300 MV to 1 - %V. A.C. range 
300 MV to 800 V RMS. Re- 
sistance .02 -500 M D. 
Price 172. 

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

VM.79 DHF MILLIVOLT METER 
Transistorised. A.C. range 10 
MV -IV. D.C. murent range 
01µ1A -3MA. Resistance 1 
ohm -10 megohms. Price 2125. 

H1R AUDIO SIGNAL GENERATOR 
15 c /s -50 Bois. sine or square 
wave. Price 230. 

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

J2B AUDIO SIGNAL GENERATOR 
As per JIB except fitted with 
output meter. Price 135. 

TT1S TRANSISTOR TESTER 
187.10.0 
Carriage 10/- per item. 

AMERICAN TAPE 
First grade quality Ameriv:m, tapes. 
Rraud new. Discount on quantities. 
3In. 2'25ft. L.P. acetate 8/6 
31in.600ft T.P. mylar 10/- 
Sin. 00011. st,l. plastie 8/6 
Sin . 900ft . I..1'. acetate 10/- 
5In.1,20011. U.P. mylar 15/- 
5in. 1,000ft. T.P. mylar 22/6 
511n. 1,2011ft . L,1'. acetate 12/6 
511n. 1,200ft . L.P. mylar 18/ 
5j in 1,800ft. D . mylar 2/6 
5.In. 2,400ft . T.P. mylar 39/6 
7in. 1,20011. std. acetate 12/6 
7in. 1,800ft. L.P. acetate 15 /- 
7ín. 1,800ft. L.P. mylar 20/ - 

7in . 2,400ft . U.P. mylar 25/- 
71n.3,600fL. T.P. mylar 45/- 
Postage 2 / -. Over £3 post paid. 

TAPE CASSETTES 
C60 -60 minutes 10/ 
COO -90 minutes . .. 14/ 

Over 12 post paid. 

G. W. SMITH 
Et CO (RADIO) LTD. 
3 -34 Lisle St.. W.C.2 
Also see oppos. page 
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MULTIMETERS /or E_ purpose/ 
LAFAYETTE DE -LUXE 100K D /VOLT 
"LAB TESTER" Giant 6tio. scale. Built -in 

meter protection. 01.5. 
2.5/10!50/250/500; 
1.000V D.C. 0/3/10/50 / 

250 /500!1,000V A.C. O' 
10 /100µA110 /1001 
500mA /2.5/10A. 0/ 
1K /1 OK /100K/10M/ 
10M() . -10 to 49.4dB. 
218.18.0. P. & P. 5, -. 

LAFAYETTE 57 Range 
Super 50kG /volt Multi - 
meter. D.C. volts 125inV 
-1000V. A.C. volts 1.5V 
-1600V. D.C. current 
26µA -10 amp. Ohms 0- 
IOmegOdB. -20 to +81 
dß. Overload protection. 
112.10.0. Carr. 3 /6. 

NEW MODEL 500 80,000 
O.P.V. with overload 
protection, mirror scale 
0/'5/2.5/10/25/100; 
250/500/I,000v. D.C. 0/2.5' 
10/25/100/250/5001 
1,000v. A.C. 0 /5011A /5 /50/ 
500mA. 12 amp. D.1'. 
0 /60K /6 Meg. /60 Meg.O. 
28.17.9. Post paid. 

MODEL TE-90 50,000 O.P.V. 
mirror scale overload protee- 
tion 0/3/12/60/300 /600/1200v. 
D.C. 0/6/30/120/300/1200v. 
D.C. 03 /6 /60 /600mA. D.C. 
16K /1.60K /1.6 /16meg0. -20 
to +6:ídß.17.10.0. P. & P.3 /-. 

6 
MODEL TE -12 
'20,000 0.P.V. 0/0.0 /0 /30/1'20 
000/1,200/3,000/0.000v. DA'. 
0l6/30/1201600/I,200v. AS'. 
010012 A/ 6/ 60 /600 m A. 0 MK K 

600K /6Meg./60 Meg.O 50pF. 
0imFd.15.19.6. P. & P. 3/6. 

TE-000 20,00013 /VOLT 
GIANT MULTIMETER 
mirror scale and overload 
protection. din. full view 
meter. 2 colour scale. 0/ 
2.5/10 /250 //,000 /5,000v. 
A.C. 0125/12.5/10/50 /2501 
1,000 /5,000v. D.C. 0/ 
0111).A /1101100!500 mA/ 
10 amp. D.C. 02K/ 
200K/20 MEG. OHM. 
515. P. & P. 5, -. 

MODEL AS- 1000.100HD/ 
VOLT, lin. mirror scale. 
built-in meter protection. 
0'a/12/60/120í3001 
600 /1,200v. D.C. 0 /6/30/ 
120/300/600v. A.C. 0/ 
10µA /6 /60 /300m A/ 
12 amp. 0 /2K/200K/2M/ 
200MO. -20 to +17dB. 
512.10.0. P. & P. 3/6. 

MODEL TE-80. 80,000 
O.P.V. 0/10/50/100/5001 
1,000v. A.C. 0/5125/50/250' 
500/1,000v. D.C. 0-50µA, 
5/501500mA. 0/6K 160K/600 
K/emeg.24.17.8. P. & P.:1/-, 

PROFESSION- 
AL 20,000 opv 
LAB. TYPE 
Multitexter. 
Automatic 
overload pro - 
tection,mirmr 

scale. Ranges: 1110/50 /250 /500 /1,000 volts. 
D.C. and A.C. 0- 500µA, 1OmA. 250mA. 
I4rerent : 0 /20K, 200K, 2 megohm. Decibels: 
-20 to .22d13. 25.19.6. 
P. & P. 2!tí. 

MODEL TE -70. 30,000 
O.P.V. 0/3 /1S /60 /300 /600 
1,200v. D.C. 0/0/30/130/ 

600 /1,200v. A.C. 0 /30µA 
:t,30 /300mA. 0/16K /160K 
1.006,16 Meg. µ 

25.10.0. P. & P. 3 / -. 

MODEL TE-10A. 200k O 
Volt 5/25/5012501500/2,500v. 
D.C. 10í50í100/500/1.000 t. 
A.C. 
0/5011A/2.5 mA/250 mA 1)A'. 
0/6K/6 meg. ohm. -'20 to 
+2'2dB. 
10.0. 100mFd. 0.100-0.1m1A1 . 

69/6.. P. & P. 2/6. 

TE.20D RF SIGNAL GENERATOR 

Accurate wide range sig- 
nal generator covering 
120 Kc /a -500 Mein on 
6 bands. Directly cali- 
brated. Variable R.F. at 
tenuator, audio output. 
Xlal socket for calibra- 
tion. 220/240V. A.('. 
Brand new with Instnuc- 
tlons. 115. Carr. 7/6. 

Size 140 a 215 v 170 mon. 

ARF -100 COMBINED AF -RF 
SIGNAL GENERATOR 

A.F. SINE WAVE 
20- 200,000 cis. 
Square wav 

e 
20- 

30,000 /s. 0 /P. 
HIGH IMP. 21V. 
P /P6000 3.8V. P/P. 
TF 100 Kc/s -300 
Mc /e. Variable R.F. 

attenuation Int/ext. modulation. Incorpor- 
ates dual purpose meter to monitor AF out- 
put and % moi. on R.F. 2'20/240V. AC. 
180.0.0. Carr. 7 /6. 

TE -65 VALVE VOLTMETER 
High quality instrument 
with 28 ranges. D.C. volta 
1.5- 1,500v. A.C. volte I.5- 
1,500v. Resistance up to 
1,000 rnegohma. 220/240v. 
A.C. operation. Complete 
with probe and Instructions 
217.10.0. P. & 

Additional probes avail- 
able: R.F'. 85/ -. H.V. 42/6. 

NEW CATALOGUE 
Nearly 200 pages giving full details of a 

comprehensive range of COMPONENTS, 
TEST EQUIPMENT. COMMUNICATION 

EQUIPMENT AND HI -FI EQUIPMENT. 
Each section greatly enlarged and fully 

illustrated. Thousands of items many at 

bargain prices. 
Free Discount Coupons Value 10/- 

1110111 SEND NOW- ONLY 7ó Pi-Pr 

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

SR P'22 Mono 26.10.0 
SR P22 Stereo 26.19.8 

1000 Stereo 18. 6.0 

TE-51. NEW 20,0000/ 
VOLT MULTIMETER with 
overload protection and 
mirror scale. 0/6/00 /120/ 
1,200v. A.C.0/3í30 /60 /3001 
600/3,000v. D.C.OO011A /12 
/300mA. D.C. 0 /60K /6 meg. 
ohm. 92/6. P. & P. 2 /6. 

TY75 AUDIO SIGNAL GENERATOR 

Sine Wave 20 UPS -200 
Ku, s. Square Wave 20 
CPS-30 Kc /s. High and 
low impedance output. 
Output variable up to 6 

volts. 2'20 /240 volts A.C. 
Brand new with Instruc- 
tion. 216. Carr. 716. 
Size 210 x 150 x 120 mm. 

uí25 Moan 27.10.0 
i025 Stern 27.19.6 
'2000 Stereo 27.19.6 
02025 Stereo 28. 8.0 
2025T /C Mono/Stereo 28.17.6 
3000 Stereo 29.19.8 
8P25 MK II 211.19.8 
8L55 211.19.6 

A70 MK 11 112 10 0 
AT60 MK II 218.10.0 
8L65 214.14.0 
AP75 219. 0.0 
401 228. 7.6 
SL75 129. 0.0 
51,95 285. 0.0 

Carriage /Insurance 7/6 extra any model. 
Special offer bate and cover available for 
these models at 24.10.0. Carr. 5 / -. 
Full range of Garrard accessories available 

UNR -30 4 -BAND 
COMMUNICATION RECEIVER 

Covering 350 Kc /s -30 Mc /s. Incorporates variable 10'0 
for CW/SS /B reception. Built In speaker and phone 
lack. Metal cabinet. Operation 220/240V. A.t'. Supplied 
hnmd new, guaranteed with inetruc- 

1 uns 
(lone. Carr. 7/6 37 

LAFAYETTE SOLID STATE HA600 RECEIVER 
5 BAND AM /CW /SSB AMATEUR AND SHORT 
WAVE 150 Bois -400 He /e and 550 Kc /s -SO Mc /s 
F E T front end 2 mechanical filters Huge 
dial Product detector Crystal calibrator 
Variable BFO Noise limiter S meter 24in 
Bandepread 230V. A.C. /1SV. D.C. neg. earth 
operation RF gaio control. Sine 15in. 9üo. 
81in. Weight 18 Ihe. EXCEPTIONAL VALUE. 
245. Carr. 10/- -. S.A.E. for lull details. 

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

portable 
bridged 

new portable 
ex- 

cellent range and 
accuracy at low cost . 

Ranges: R. 1(3- 
1l l MEG O 6 Ran- 
ges ± 1%. L.1µH- 
111 HENRYS6 Ran 
gem -2 %. C. 10pF 

- 1110mFd.6 Rangea o 2°o. TURNS RATIO 
L1/1000- 1:11100. 6 Ranges +. 1%. Bridge 
voltage at 1,000 cps. Operated from 9 volts. 
10012A. Meter indication. Attractive 2 tone 
metal case, Size 71 a 3 v 21n. 220. P. & P. 6 / , 

PRINTED 

CIRCUITS 

Ten asstd. hoards 
with transistors, 
diodes, resistors, 
condensera, etc. 
Guaranteed min. 20 
taansistore, Ideal 
experimenters. 10 for 
10 / -. P. & P. 21 -. 

-_.-t»t- ifaY ®' 

NEW STAR SR -200 SSB AMATEUR RECEIVER 

An exciting new receiver covering tl amateur bands 
160/80/40/20115110 metres. Illuminated slide rule dial 

9 meter Crystal calibrator Product detector 
Automatic noise limiter RF taming and gain con- 
trols. Speaker or phone outputs 8 valves, t tran- 
sistors, 2 diodes 220/240V. A.C. Supplied brand new 
and guaranteed. 240.0.0. Carr. 10 / -. 

* TRANSISTORISED FM TUNER * 
ti TRANSISTOR 
1110M QUALITY 
TUNER, SIZE 

r l' LY 6 .-: 4 -:2í1n. 
:t l.F. stages. 
Double tuned dis- 
criminator. Ample 
output to feed most 
amplifiers. Oper 

ates on 9V battery. Coverage 88- 108Mc /s. 
Ready built ready for use. Fantastic value 
for money. 16.7.6. P. & P. 2/6. 
Stereo multiplex adaptors 5 gas. 

bl'y 
aloa -*+ gIee 

LAFAYETTE LA -224T TRANSISTOR 
STEREO AMPLIFIER 

l9 transistors. S diodes. IHF music power 
30 W at 8 ohms. Res. 30- 20,000 +2 dB at 
1 W. Distortion 1% or less. Inputs: 3 MY 
and 250 MV. Output: 3 -16 ohms. Separate 
L. and R. volume controle. Treble and basa 
control. Stereo phone Jack. Brushed 
aluminium, gold -anodised extruded front 
panel with metal case. 101 a 3 ° /IO e 719 /)sin. 
115/230 v. A.C. 2,28. Carr. 7/6. 

MODEL ZQM TRANSISTOR CHECKER 
It has the fullest capacity for 
checking on A, B and leo. 
Equally adaptable for 
checking diodes. etc. 
Spec.: A: 0.7- 0.9907. 
B: 5 -200. Ico: 0 -50 
microamps 0 -5mA. 
Resistance for dicte 
200 0.106 0 . Supplied 
complete with instruc- 
tions, battery and lead . 25.19.8. P. & P. 2/6 

TO-8 PORTABLE OSCILLOSCOPE. 
3in. tube. Y amp. Sen- 
sitivity 'Iv- p-p /CM. 
Bandwith 1.5 cps -1.5 
MHZ. Input imp. 2 
meg II 25 PF. X amp. 
sensitivity. 9v p -p /CM. 
bandwidth 1.5 cps -800 
KHZ. Input. Imp. 2 
meg 0 20 PF. Time bane. 
6 ranges 10 cps-300 

KHZ. Synchronization. Internal /external. 
Illuminated scale 140 a 215 it 330 MM. 
Weight 154tá. 220 /240 V. A.C. Supplied 
brand new with handbook. 185.0.0. Carr. 
10 / -. 

Ai L1\6\\\\\- 

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

3 -34 LISLE STREET, LONDON, W.0 2 

OPEN 

9 a.m. to 6 p.m. 
every day Moo - 
day to Saturday. 
Trade supplied. 
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PRACTICAL 
WIRELESS 

VOL 44 No 10 
Issue 744 

FEBRUARY 1969 

TOPIC OF THE MONTH 
Farewell PMG! 

THE GPO has long been overdue for a complete shake -up. 
Apart from what Mr. Stonehouse, Postmaster -General, has 

recently described as the imminent . "communications explosion ", 
it has for many a year seemed ludicrous that a single organisation 
should be responsible for handling a complex of important activ- 
ities ranging from supplying postage stamps to running telecom- 
munications systems. 

In an effort to rationalise matters, a 224 -page Post Office Bill 

has been published. It contains 138 clauses and 11 schedules - 
and it repeals or amends about 500 Acts of Parliament! When 
this Bill becomes law (which will probably be October of this 
year), the office of master of the Post Office -i.e., Postmaster - 

General -will cease to exist. The status of the Post Office will 
be changed from that of a Government Department to that of a 

nationalised corporation. A Minister of Posts and Telecommuni- 
cations will be created to take over certain functions of the PMG 

(such as telecommunications and broadcasting). 

Although this move will go some way to meeting some 

obviously overdue reorganisation, there are several disquieting 
factors. We would have liked to have seen the creation of a 

separate authority -on the lines of the Federal Communications 
Commission in the USA -to handle matters relating to frequency 
allocation, for the situation will still exist whereby the Post Office 
is at the same time the allocator and user of frequencies. 

Moreover, it will still be empowered to manufacture, install, 
maintain and repair anything required "for the purpose of its 
business or of the business of a subsidiary of its ". 

However, perhaps the most disturbing Clause is that which 
gives the Minister power to control the use of "electric, magnetic, 
electro- magnetic, electro- chemical and electro- mechanical 
energy" for the distribution of sound and vision programmes for 
the purpose of information, education or entertainment. Also, the 
existing upper frequency limit of 3- million Mc /s will be abolished, 
thus bringing into the net optical systems of communication. 

When this Bill becomes law, the Post Office will, in effect, 
have exclusive privileges to telecommunications of every con- 
ceivable type. While it is appreciated that the Bill is drafted to 
bring legislation up to date and to close undesirable loopholes, 
we are all going to have to think hard about whether or not we 
are breaking the law. Under the terms of the Bill you may be in 

danger by making a tape recording (electro- magnetic) ! 

Even though such powers are not obviously intended to be 

used in such a sweeping and all- encompassing manner, the 
threat will still be there and we will have to rely upon the ben- 
evolence of the incumbent Minister. We can only hope that 
during its passage through the House, the more dictatorial aspects 
of the Bill will be substantially modified. 

W. N. STEVENS -Editor 

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

W.C.2. Phone: 01 836 4363. Subscription rates, Including postage: 425. 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. 
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NEWS AND commENT.... 
NEW MOTOROLA POWER TRANSISTORS 

A voltage rating of 325V -the highest of any E /A- 
registered germanium power transistor -is combined with 
/ow cost in a germanium power transistor offered by 
Motorola Semiconductors Ltd. 

It is one of two new epitaxial -base germanium power 
transistors which combine the advantages of low cost and 
low saturation voltage typical of germanium transistors with 
the high voltage capability and fast switching speeds of 
silicon transistors. These features make the transistors, the 
2N5324 and 2N5325, ideal for power switching, inverters, 
TV deflection, switching regulators, amplifiers, and in- 
dustrial power supply applications. The high voltage rating 
makes them excellent for direct line operation without an 
expensive step -down transformer. 

The transistors have very low collector cut -off currents; 
only 7mA maximum at rated Vicex (325V for the 2N5325 
and 250V for the 2N5324), along with maximum 
VcE (sat) of 0.5V and VBE (sat) of 0.75V at 10A collector 
current. Minimum gain is 20 at 5,4, and power dissipation is 
56 watts at a case temperature of 25`C. The safe operating 
area is guaranteed at both 3 and 10 amperes for critical 
power designs. 

For information on the 2N5324 and 2N5325, write to 
Motorola Semiconductors Ltd., York House, Empire Way, 
Wembley, Middlesex. 

MONACO MEMBERS 
The International Amateur Radio Union (IARU) now has a 
new member -the Association des Radio Amateurs de la 
Principaute de Monaco. 

RSGB's NEW HOME 
The Radio Society of Great Britain has settled into 
new premises at 35 Doughty Street, London WC1. 
Several years of searching culminated in the acqui- 
sition of a five -floor building near Grays Inn Road, 
which has helped to relieve severe overcrowding 
experienced for some time at Little Russell Street. 
The staff moved in on 4th November, and special 
open days were held on 14th -15th December so 
that members could inspect their investment. 

ROYAL NAVAL AMATEUR RADIO SOCIETY 
At the AGM of the above Society, held recently, the motion 
was passed that "Associate membership of the RNARS be 
extended to include members of the Merchant Navy and 
foreign navies ". The first foreign members include 
GM5AHS and ON50J. 

748 

CBS RADIO NETWORK ANNOUNCES AFFILIATION 
Paul R. Bartlett, President, Radio New York 
Worldwide, Inc., and Clark B. George, President, 
CBS Radio Division, recently announced an affilia- 
tion agreement, which will initially send some 85% 
of the broadcasts of the CBS Radio Network over- 
seas via shortwave. CBS Radio Network lines to 
WNYW Radio New York, will start these broadcasts 
on their way to five high powered transmitters 
outside of Boston, Massachusetts. 

From May, 1942 to 1st October 1948 CBS Radio 
operated a shortwave service to Latin America that 
grew to 126 stations at its height. This and parallel 
facilities were taken over by the United States 
Government during World War II. After the end of 
the war, most shortwave broadcasting was con- 
solidated into the Government's non -commercial 
Voice of America. WNYW Radio, then known as 
WRUL, however, continued as the sole commercial 
operation. 

An interesting sidelight of the arrangement is the 
fact that Radio New York Worldwide has its New 
York studios and offices at 485 Madison Avenue, for 
many years the home of the Columbia Broadcasting 
System. The agreement announced today not only 
returns CBS Radio to shortwave broadcasting after 
20 years -it re- establishes the network's ties to an 
address with which CBS had been synonymous until 
the move to its new headquarters building at 51 
West 52nd Street, New York City. 

PRECISION TURNS -COUNTING DIALS 

The Type 11 precision multidials are eleven turn 
devices with a total count of 1099. The first signifi- 
cant numeral appears in a special viewing window. 
These are accurately engineered units possessing 
several advanced features. They are designed for 
mounting in those locations where the highest 
precision adjustment is demanded. 

Features include: Positive Readout where rapid 
transfer is made between 97 and 0 eliminates 
possibility or mis- reading. High maximum rota- 
tional speed up to 1,500 r.p.m. and positive braking 
with no creep under lock. 

These units are very attractively finished in satin 
chrome, with black plastic knobs and easy to read 
numerals. 

They are designed to fit &in. diameter shafts, as 
standard, but will also fit bin. and ,6 in. shafts 
using an adaptor. Further details from Guest 
Electronics Ltd., Nicholas House, Brigstock Road, 
Thornton Heath, Surrey. 
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HEWS AND commEnT... 
MINI RADAR 

This instrument is a miniature battery- operated radar, which 
can measure velocities of up to 100m.p.h. where a body 
is travelling in a straight, angled, or curved path, and which 
in addition can measure high rotational speeds of the order 
of one million_r.p.m. The device, known as the 'Allscott 
Mini -Radar Type MRJ5'; provides a means of measure- 
ment, the accuracy of which is limited only by the accuracy 
of the chosen method of indication, without coming into 
contact with the object being surveyed. It is fully portable 
with provision for connection to external instruments, such 
as digital counters, oscilloscopes or computers, in order 
to provide additional dynamic data, 

The heart of the Mini -Radar is a GUNN- effect diode 
which generates the microwave frequency of 13.4 Gc /s at 
a power output of 5mW maximum unmodulated c.w. and 
operates off a simple 12V nominal d.c. battery. The equip- 
ment thus costs a third of the price of conventional 
apparatus with a considerable saving in space and weight. 

Further information from: James Scott (Electronic 
Engineering) Limited, Carntyne Industrial Estate, Glasgow, 
E.2. Telephone: 041 -SHE 4206/9. 

BBC -WALES AND VHF RADIO RELAY STATION 
The BBC's new television and v.h.f. radio relay station at 
Bettws -y -Coed, Caernarvonshire, was brought into service 
on 25th November. BBC -Wales television is transmitted on 
channel 4, with horizontal polarisation. V.H.F. radio 
services are on the following frequencies: Radio 2 
88.2Mc /s; Radio 3 90.4Mc /s; Radio 4 92.6Mc /s. 

NEW PRICE LISTS 
The Solar Electronic Company have just published their 
second set of lists. There are 16 pages in the new copy and 
they are divided into separate sections: Hi -Fi, SWL, Kits, 
Test Gear, Electronic and Audio gear and Semiconductors. 
All equipment is said to be new and there are many discount 
items. The set of lists costs 1s. 6d. post paid from Solar 
Electronic Co., Refuge Buildings, St. Thomas Street, 
Sunderland. 

1969 RSGB PRESIDENT 
J. Graham, G3TR, Past President of the RSGB has been 
succeeded by J. W. Swinnerton, G2YS. Mr. Swinnerton 
has been a member of the Society Council for the past ten 
years. 

NOT QUITE SO MINIATURE 
On page 572 of the December 1968 issue of Practical 
Wireless under the heading Miniaturising Hi -Fi, the depth 
of the P20 was unfortunately given as 21 inches. This 
should have read 21 inches. -some difference!!! 

CELLAR DYKE 
SHORTWAVE RADIO GROUP 

Cellardyke Shortwave Radio Group are conducting 
a poll in which any shortwave listener in the world 
can vote. We ask you to list what in your opinion 
are the three (3) best QSL cards issued by any 
shortwave station. The cards which can be con- 
sidered are those issued from 1st January 1967 and if a station has issued several cards in this time 
please state which in particular you are voting for. 

Will you also please state what in your opinion a 
QSL card should contain, do you agree with Date 
Time and Frequency of reception or what do you 
look for when you receive your card ? 

This venture requires the greatest possible sup- 
port and if it is a success, the poll will be held every 
two years. 

The closing date for your vote is Monday, 31st 
March 1969 and the results will be published as 
soon after this as possible. Please support us now 
and send your vote to: 
C.S.W.R.G. (Poll), 66 James Street, Cellardyke, 
Anstruther, Fife, Scotland. 

The station coming out on top will be rewarded in 
some way by us and if you have any suggestions as 
to the nature of the reward we would be happy to 
consider them. 

TROPHY FOR PHIL. THOROGOOD 
P. A. (Phil.) Thorogood, G4KD, who has been the manager 
of the RSGB annual exhibition for the past ten years and 
the Society's London regional representative for many 
years has been awarded the Founder's Trophy by the 
Council in recognition for his outstanding services to the 
Society over the past 20 years. 

This trophy was donated by the late René Klein who 
founded the Society (originally called the London 
Wireless Club) in July, 1913. 

NEW FROM HENRY'S 
The latest revised 9th 
Edition of their cata- 
logue is now available 
from Henry's Radio 
Ltd., 303 Edgware 
Road, London W.2. 
Price is 7/6d. plus 1/6d. 
post and packing, but 
the five 2s. in the £1 
gift vouchers included 
(total value 10s.) en- 
able you to recover 
the catalogue's _ cost 
on subsequent orders. 
This issue contains 320 
pages with numerous 
circuits, data and new 
features. 
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ASIX -transistor f.m. tuner may seem to be a rather 
ambitious project to the less experienced construc- 
tor, and so it can be. Every effort has been made 

in designing this tuner, however, to make certain that 
all components can be purchased easily, and that the 
layout has been adequately described to ensure success, 
provided the constructor follows the plans precisely, 
especially in the front end up to and including the mixer. 

The aim has been to develop a high quality unit, with 
adequate sensitivity, at very moderate cost. Admittedly 
the less conventional type of tuner with untuned low 
frequency wide band i.f.s and pulse counting dis- 
criminator would probably be cheaper, but it is doubtful 
whether this type is any easier to set -up satisfactorily 
even though there are no i.f. circuits to align. It is also 
doubtful whether that type would operate into a stereo 
decoder to provide satisfactory reproduction from the 
BBC's stereo broadcasts. 

Alignment of FM receivers normally calls for a 
wobbulator (sweep generator), or at least an r.f. signal 
generator, but as relatively few constructors will possess 
or have access to these, a simple method of alignment is 

described later, which does not demand use of any 
alignment aids except a high resistance voltmeter. The 
i.f. transformers used, incidentally, are such that even 
with this simple method of alignment, a surprisingly 
linear i.f. response is possible. 

In order to ensure excellent stability, construction is 

e 
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1 Chassis 

on a metal chassis. This is of grade 2x tinned plate, 
which can be obtained from most hardware or builders' 
merchants. The metal chassis ensures stability because 
of its screening and the facility of being able to solder 
earth returns directly to it. The gauge used is quite 
substantial as the chassis is small, and when bent into the 
required shape, is remarkably rigid. The front panel is 

of 18s.w.g. aluminium. Printed circuits have been ruled 
out because of the difficulty constructors may have of 
reproducing boards precisely, and also because printed 
circuits often create their own trouble in r.f. circuits and 
can be a source of incurable instability. 

Germanium transistors are used for mixer and i.f. 
stages; these are the well proven Mullard AF1 16. 

Silicon planar types are used for r.f. amplifier and 
oscillator stages; both type BFI67, chosen, apart from 
their inherently good thermal stability, because being 
n -p -n, the collector tuned circuits can be taken directly 
to chassis, thus obviating the necessity for decoupling 
circuits and giving a much improved performance. 

It is advisable to obtain new rather than surplus 
transistors to ensure that they are of the correct con- 
struction (i.e., TO -7 for AFI16 and TO -72 for BF167) 
and also to have the satisfaction of knowing that they 
will be within close limits. 

A separate oscillator and mixer are used, rather than 
a self -oscillating mixer, for good reasons. It is generally 
accepted that more stable operation results from the 

1 
R1 R2 R5 

68011 3.3k 
I 

lR4 k 33k 

Tr1 
BF167 

C6 
10pF l 

C2 

100 
R3 
10k 

C5 

PF 

BF167 
C10 D1 R8 

10pF 

L3 

C7 
1000 

pF 

R6 
15k 

C9 ó( 

10 C4bI 
PF 

/ 

L4 

BA102 
27011 

C13 

10pF 

R7 C11 

150 500 p 

1 C12 
+ - - - J T04NF 

R AND OSC. 
Diodes 

Fig. 1: The complete circuit of the transistor f.m. tuner, with automatic frequency control incorporated .Automatic gain control and an 

750 
www.americanradiohistory.com

www.americanradiohistory.com


use of a separate oscillator. It gives rather better free- 
dom from pulling, and certainly helps to prevent the 
"brute force" passage of the oscillator signal through 
the i.f.s. Also, because each transistor serves only one 
function and can be optimised without compromise, 
the front -end gain will be higher and the noise level less. 

With a well designed self -oscillating mixer, its 
normally inherent defects can be overcome to a large 
extent by carefully calculating the component values, 
and arranging the circuits with extra inductance to 
form bridge arrangements offering nulls to unwanted 
frequencies, i.e. to the i.f. as far as the oscillator fre- 
quency is concerned and to the mixer- oscillator as far 
as the i.f. is concerned. This can be achieved in mass 
production where each unit is identical, but is almost 
impossible for the constructor, working from diagrams 
and with limited test equipment. 

The small saving in cost using a self -oscillating mixer 
may be worthwhile to a manufacturer, but for the 
constructor the advantages of the separate oscillator 
(apart from the transistor, there are few if any extra 
components) make the small extra cost of no 
consequence. 

Circuit Description 
Aerial coupling and matching is by the broadband 

coupling transformer Tl (Fig. 1). Because of its band- 
width and the loading of the low impedance emitter 
input, the value of Cl is not too critical and may be 
anywhere between 12pF and 20pF. An alternative input 
circuit is shown in Fig. 2. As the impedance into the 
emitter of TR 1 is in the order of 50 ohms, the aerial can 
be connected direct without serious mismatch. The 
500pF capacitor is simply to isolate the aerial from d.c. 
The gain of the stage may be increased by shunting the 
emitter resistor with a small capacitor, which tends to 
make the stage regenerative, up to the point where the 
value of C is increased to such a value as to cause 
oscillation. An average value for stable operation 
is l5pF. 

The increase in gain achieved by using this capacitor 
is unfortunately accompanied by a sharpening of the 
tuning of L3 (due to this tendency towards regeneration) 

R9 
10k 
1107000 PF 

R16 

- SPECIFICATION 
Frequency coverage 
Sensitivity 
R.F. /I.F. 3dB Bandwidth 
A.F.C. Holding Range approx. + 
Audio Output Nominally 
Audio Bandwidth 

87- 108Mc /s 
5µV 

1 90kc/s 
500kc /s 
200mW 
55kc /s 

ti 

and in consequence an undesirable reduction in band- 
width. While this would be acceptable for normal mono 
reception, it would be detrimental for stereo, where a 
wide bandwidth is necessary. Referring again to the 
coupling transformer T1, as the transistor TR 1 is a 
power driven device, there can be no voltage gain from 
the circuit L2, Cl . It does, however, provide rather 
more gain than the alternative method mentioned above, 
by virtue of better aerial matching and the removal of 
the shunting effect of R1. It also improves front end 
selectivity while maintaining the necessary bandwidth. 

Transistors TR 1 and TR2 operate in common base, 
as also does TR3 as far as signal and oscillator fre- 
quencies are concerned. TRI collector tuned circuit 
comprises L3, C4a, and C5. Coupling to the mixer is 
via C6. 

The oscillator TR2 uses a very stable Colpitts circuit. 
Feedback is to the emitter via the capacitive tap, 
C8-C9. Oscillator injection into the mixer is via C13. 
The oscillator tuned circuit comprises IA, C4b, and 
also the variable capacitance diode D1 with C10 and 
CI1. 

A.f.c. voltage is applied from the discriminator via 
R7 and R15. The function of the diode and automatic 
frequency control will be explained later. 

Injection of signal and oscillator frequencies is into 
the emitter of TR3 (the mixer is actually the emitter - 
base diode of this transistor), the resultant inter- 
mediate frequency being amplified by normal transistor 
action and taken off by IFTI, L6. 

L5 isolates the v.h.f. signals from the emitter resistor 

27011 

IFT2 
- - - - - - 1 

I 

5 

-9V 

R26 L29 
6.8k It= ' 02µF 

C 27 
BµF 

R30 
2.2 k 

C28 Output 

8µF 

Tr6 
OC45 

AF116 AF116 
C18 
1000pF 

= C21 Test 
1000 pF point 

R25 
1k 

R10 
3.3k 

1000 pF 

C14 

R12 R14 
1k 3.9k 

R17 
68on 
C17 

C25 R22 
15k 

500 
OF 

R15 150k 

IF. 
WA 

it trap can also be included if desired, details being given in Figs. 9 and 10. 

R29 R31 
68k 270n 
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Dipole 
aerial 

5001 . C 
T(15pF) 

C3 

Fig. 2: An alternative untuned input circuit. 

and bypass capacitor C15, while C15 ensures good i.f. 
amplification from TR3 at which frequency L5 is of 
little consequence. The i.f. amplifier is quite straight- 
forward and does not require comment. 

It will be noted that the a.f. output from the dis- 
criminator conforms to current practice whereby de- 

emphasis is not included, but only i.f. filtering. This is 
to ensure a wide audio frequency response if and when 
used with a decoder, sufficient to accommodate the 
highest "audio" frequency in stereo reception prior to 
the decoder, i.e. 53kc /s. The actual a.f. bandwidth is 
55kc /s before rather sharp attenuation. 

The transistor TR6 provides a small amount of audio 
gain, but its main function is a buffer, to present a 
constant impedance to the ratio detector, and to enable 
the output of the tuner to be fed into any impedance. 

Construction 
Chassis drilling and bending details are shown in 

Fig. 3 and the front panel in Fig. 4. When completed, 
the main component parts should be mounted first, 
in the order discussed below. 

Transistor holders for TR3, 4, 5 and 6 are made from 
strips of paxolin 1 ein. x tin. secúred to the underside 
of the chassis with 6BA screws and nuts. A tiny hole is 

All dimensions in inches 

41 »1 41 
2 

All holes 32 dia. except those shown , which are 64 

Fig. 3: The drilling plan for the chassis, seen from below. 

Tuning gang 
and drive drum 

Cursor and pointer 
1 

//1 

-i16 \II 
22turnsl\\ 

--r' 
11 

2 

oil Method 
fixing pulof leys 

Gang at maximum 

Scale 

á travel 
u 
é"hole -s 
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turn 
Holes 

32, 

Bend up 

Centre line 

Bend up 

Tuning drive '2 full turns 

16 

4 

Fig. 4: Layout of the front panel, seen from the rear, with assembly details for the cord dial drive. 
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Fig. 5: This diagram of the 
chassis top should clarify the 
orientation of the transistors and 

transformers. 

Feed -through capacitors 

e 
L3 

s 

AF116 
e 

e 
L4 

o 
e LJ 

e 

L6 

L7 

Feed -through insulators 

drilled through the paxolin centres showing through the 
holes previously drilled in the chassis, and through 
which the transistor leads will be inserted later. 

The i.f. transformers are mounted so that the coded 
end (two colour paint spots) is nearest the rear of the 
chassis. The mounting tags are bent over and soldered 
to the underside of the chassis, taking care that the 
connecting pins are centred in their holes, clear of the 
chassis. 

Next can be fitted the feed -through capacitors, which 
are simply inserted into their respective holes and 
soldered to the chassis. 

The feed -through insulators are supplied unassembled 
comprising an insulating bush of p.t.f.e. and silver - 
plated pin terminal. The bush is inserted into its chassis 
hole and then the pin pushed home into the insulator. 
It is a very tight fit and requires a fair amount of 
pressure, so the chassis should be supported during 
this operation to prevent it being distorted. A piece of 
metal tube or a small box key can be held under the 
bush, while the pin is pushed home firmly with pliers. 

Transistors TR3 to TR6 can now be mounted; these 
are inserted into their holders with the collector lead 
nearest the rear of the chassis. The transistors should 
be pushed down to about A in. from the chassis so that 
sufficient lead length is below the chassis for direct 
connection to their respective points in the circuit. 

* components list 

AF116 

e 

b 

ee 

LB 

L9 

AF116 

e 

a 

s 

ee 

Li() 

L11 

e 

c 
b 

0C45 

e 

e 

The shield lead is soldered direct to the chassis. Two 6BA 
screws of Ain. or ?Ain. length are required for securing 
the tuning gang; longer screws will touch and short - 
circuit the stators. The connections on the gang are 
extended downwards with ¡in. lengths of 22 s.w.g. 
tinned wire, insulated with sleeving, to pass through 
the chassis. To avoid confusion in the mounting of the - 

BF167 transistors, this is shown in Fig. 5. The tagstrips 
can now be put into position. These are normally 
supplied in lengths of 28 tags, so the unwanted tags 
must be cut off. Twenty -six tags are required on tag - 
strip "a" and 20 tags on strip "b ", but first cut off the 
unwanted mounting lugs. The lugs to be removed are 
numbers 11, 14 and 23 on strip "a" and I, 4, 13 and 19 
on strip "b ". The strips are secured to the chassis each 
with two 4BA screws and nuts, or may be soldered, 
using the holes already drilled in the chassis as markers. 
The remaining mounting lugs are soldered to the chassis. 
Not all the tags will be required on strip "a ", but it is 
more convenient to mount the single long strip rather 
than several small ones. 

Two 6BA screws are used for securing each of the 
coil formers. If the screws are started and then heated 
slightly with the soldering iron, they will screw home 
easily without damage to the formers. It will be found 

-continued on page 773 

Resistors: 
R8, 11, 16, 31 27012 
R20 39052 
R1,17,21 68052 
R4, 12, 23, 24, 25 1k52 
R30 2.2kS2 
R2,5,10,19 3.3k0 
R14 3.9k12 
R26, 27, 29 6.8k1 
R9 10k12 
R3,6,13,22 15k12 
R18 22k12 
R28 56k12 
R7, 15 150k0 

All 10 %, z watt 

C15, 19, 22 
C16, 17, 18, 20, 21 
C23, 24 
C26, 27, 28 
C29 

Semiconductors: 
TR1, 2 
TR3, 4, 5 
TR6 
D1 
D2, 3 

I.F. Transformers: 
I FT1, 2 
IFT3 

0.01µF ceramic 
1000pF poly or ceramic 
330pF poly or ceramic 
8 or 10µF electrolytic 
002µF 

B F167 
AF116 
0C45 
BA102 
AA119 

T41 /3K, Weyrad 
T41/4R2, Weyrad 

Capacitors: 
Cl 
C2, 11, 25 
C3, 7, 14 
C4a and b 

C5, 6, 8, 9, 10, 13 
C12 

12pF poly or ceramic 
500pF poly or ceramic 
1000pF feed -through 
15pF swing, 2 gang. 
Jackson Bros. C21, kin. shaft 
10pF polystyrene ± 1 pF 
0.04µF ceramic 

Miscellaneous: 
Tuning cord drive type G 
Drum 1 Qin. type BIL 
Two din. dia. pulleys 
1 Type A core 
3 Feed -through 

insulators 
2 Coil formers 

Jackson Bros. 

Radiospares 
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W.S. FOWLER 

F 
XPERIMENTS in the recording and reproduc- 
tion of sound commenced in the last quarter of 
the nineteenth century. One of the earliest 

methods to be explored was that of using electro- 
magnetic principles to cause a change in the mag- 
netic field of a ribbon of magnetisable material. By 

1900, a workable system had been produced and 
patented by Valdemar Poulsen. 

Poulsen's system was however overtaken com- 
mercially by the success of the rival Edison Bell 
"phonograph" system of sound recording. This 
method relied upon the translation of electro-mag- 
netic impulses into a physical groove pattern inscribed 
upon a disc or cylinder (the very earliest records 
were, of course, made acoustically as well as being 
played acoustically). 

The advantage of the phonograph system was 
that the sound, once recorded, could be reproduced 
fairly easily through the familiar method of a gramo- 
phone needle, sound box and horn or acoustic 
chamber: no electronics were necessary. Further- 
more, the phonograph master disc could be easily 
"pressed" and many thousands of copies could 
readily be produced. 

Magnetic recording therefore remained almost for- 
gotten (apart from some minor BBC use) until the 
second World War. Then it became evident that 
some rugged, reliable and compact form of record- 
ing was highly desirable to replace the bulky and 
easily- broken shellac twelve inch disc. The Allies 
turned to the original Poulsen wire recorder design, 
and many models of recorder were produced which 
were capable of giving acceptable quality results both 
with speech and music. On the domestic front, the 
"Wirek" combined wire recorder and record player 
proved popular, using a record /playback head 
developed under the American Armour Research 
Foundation. When the Allies overran Germany in 
1945, it was discovered that the Germans had 
developed an advanced magnetic recording system 
using plastic- coated tape rather than wire. 

Both wire and tape systems operate on the same 
principles, and depend upon the magnetisation, at 
various field strengths, of either the wire or tape 
medium. In the recording process, the original sound 
waves are converted into electrical impulses and fed 
to the recording head: this is a narrow -gapped elec- 
tro- magnet of fairly small dimensions. The "blank" 
tape or wire is driven past the recording head gap 
and a "permanent" induced magnetic field is estab- 
lished which corresponds to the magnetic equivalent 
of the original electrical version of the sound waves. 

In the replay process, the wire or tape is again 
driven past the electro- magnetic head. On this occa- 
sion however, the head works on the dynamo 
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principle: as the magnetised tape or wire passes the 
head gap, it induces a magnetic field into the electro- 
magnet. This is converted by the electro- magnet into 
an electrical charge in the field coils. These coils 
are connected to a sensitive a.f. amplifier and the 
signals are then amplified and reproduced as sound 
waves by the loudspeaker. 

SOME EXPERIMENTS 
Some interesting experiments can be carried out 

which illustrate the principles of magnetic recording, 
using parts from old high resistance (impedance) 
headphones. The headphone should be dismantled 
and the semicircular permanent magnet piece 
removed, this is to be used later for erasing purposes. 
We are then left with the soft iron polepiece with 
its electro- magnetic winding (see Fig. 1); there are 
two of these in a headphone. These polepieces should 
then be bolted together using the original bolting 
hole if possible. The aim is to produce a small horse- 
shoe electro- magnet. The windings on each of the 
limbs of the horseshoe are connected in series. 

High impedance 
winding 

Soft 
iron 
pole 
piece 

Curved 
section 

to guide 
recording 

wire 

Cigarette 
paper 

gap spacer 

Tinplate 

Original bolting 
hole for 

connection to 
headphone magnet 

Fig. 1: The headphone Fig. 2: The experimental 
electromagnet. recording /playback head. 

Next cut two pieces of ordinary tinplate to about 
the size of a postage stamp. The top edge of each 
piece should be curled over slightly as shown in 
Fig. 2, in order to provide guides for the tape or 
wire. These two pieces are then secured across the 
face of the horseshoe (either by tapping and bolting 
or simply strapping with Sellotape). The aim here 
is to reduce the gap across the horseshoe to as small 
a dimension as possible. It is useful to insert a 
cigarette paper between the two tinplate pieces, as 
shown in Fig. 2, in order to act as a spacer. This 
cigarette paper need not be removed but simply 
trimmed off. 

For the purposes of the experiment, a small 3in. 
reel of magnetic tape should be used or alternatively 
a reel of recording wire (the latter needs careful 
handling, as it is the diameter of very fine fuse wire 

Drilled 
holes to 
secure 
unit to 
magnet 

pole 
pieces 
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and easily snarls up). For the transport system, it 
is sufficient to allow the material to be drawn off 
a free -wheeling spool, simply secured over a centre 
pivot constructed from a small pivot such as a 
piece of a wooden pencil. The tape or wire should 
be drawn from the spool across the "head" at a 
sharp angle, and on to the take -up spool. 

The take -up spool is a blank 3in. tape spool with 
a piece of felt glued on one side. This take -up reel 
is put on a gramophone turntable as if it were a 
gramophone record, Operation of the gramophone 
deck (preferably at 78 r.p.m.) will drive the tape 
or wire from the take -off spool, past the head 
and on to the wind -up spool. The felt pad on the 
take -up spool will provide enough friction to prevent 
the spool slipping on the turntable. 

To provide a record- 
ing signal, an input is 
fed (via screened leads) 
from the output valve 
of a radio receiver or 
record player. The 
method of "tapping 
off" from a valve cir- 
cuit is shown in Fig. 3, 
the earpiece output 
from a transistor set 
may be also tried. With 
some transistor sets, 
the signal will need 
stepping up to high 
impedance via a small 
speaker transformer 

50»F used in reverse (i.e. the 
high impedance side is 
used as the output). 
When the signal has 
been recorded, the 
spools are rewound by 
simply swopping the 

spools over. The spools are again reversed in 
position, and the "recorder" is ready for replay. 

The signal recorded on the tape or wire is of low 
amplitude, and a sensitive amplifier is needed for 
replay purposes, a suitable prototype is shown in 
Fig. 4. Other similar circuits may be constructed 
or adapted for experimental purposes. The main 
point is that the first stage must provide fairly high 
amplification, as the signal is comparable in strength 
to that of a microphone. However, the normal "4 
transistor" amplifier shown here is sufficient for 
experimental purposes. The recording is reconnected 
for replay purposes to the input of the replay ampli- 
fier, and the "transport system" again operated. The 
original sound will now be reproduced through the 
amplifier. 

Thom 
A.F 

stage 

H.T.+ 

Typical 
output 
valve 

1180 

24011 

0.1 y F 

220". 
kn> 

200 

To 
Record 
head 

Fig. 3: Tapping off from an 
output valve. 

BIN lik. epF4 

Fig, 4: Circuit of a sensitive amplifier suitable for the experiments. 

RECORDING BIAS 
A considerable amount of distortion will be 

noticed in this first attempt at recording. This is 
largely due to the fact that the recording tape or 
wire is not equally sensitive to the magnetic field 
at all amplitudes and frequencies of the applied 
signal. The wire or tape, in fact, 
possesses a characteristic in the 
same way as a valve has a 
characteristic. Just as, by the use lokn 
of suitable bias, a valve can be 
made to operate on the linear 
portion of its characteristic, so, 
by suitable biasing, a tape or 
wire can be made to operate in 
a more linear fashion. 

A simple form of direct 
current bias is shown in Fig. 5, 
the bias voltage from a 9 volt 
battery is fed via 20 -30k1. 
resistor to the recording head. 
Some variation of bias can be 
achieved for optimum results by 
the inclusion of a potentiometer 
in the circuit, as shown. The 
bias voltage is applied across the 
recording head, in parallel with 
the signal to be recorded. Bias is only applied during 
recording, it is not used during playback. 

ERASING SYSTEMS 
The great advantage of magnetic recording is 

that unwanted material is capable of being instantly 
erased, and the tape or wire can be re -used indefi- 
nitely. The simplest method of erasure is by using 
a permanent magnet. If the magnet originally 
extracted from the headphone is brought up to the 
tape or wire during replay, it will be noticed that 

Pole piece 

on 
abutting Potentiometer 
on to wire T to vary 
or tape erase PP3; 5k(1 current 

9v 

25kII 
potineter 

eP3 
9v 

To 
Record/Playback 

head 

Fig. 5: The bias cir- 
cuit. 

Erase 
switch 

Electromagnet unit from headphone 

Fig. 6: The arrangement for switched D.C. erasure. 

the signals disappear and are replaced by a slight 
"mush" sound. If desired, a further earphone electro- 
magnet can be employed for erase purposes as 
shown in Fig. 6. The advantage of the electro- 
magnet d.c. erase is that it can be simply switched 
off during replay, whereas a permanent magnet 
must be removed physically. 

It will now be assumed that magnetic tape will 
be used in general, and although this has several 
advantages over the original wire systems, it does 
bring its own problems. The most important of 
these is concerned with the method to be employed 
to get the tape to traverse past the recording or 
playback head. 

A SIMPLE TAPE RECORDER 
The simplest method of tape transport is merely 

a development of the electric motor or turntable 
drive used in the experiments. Figure 7 shows how 
this is developed to provide a system commonly 

755 

www.americanradiohistory.com

www.americanradiohistory.com


employed in the cheapest form of tape recorders 
and also in some "dictaphone" systems. 

In this diagram the tape is stored on a Sin. spool 
shown on the left hand side of the diagram, the 
tape used being standard }in. plastic backed. In 
operation the tape is drawn off this spool past the 
tape head and on to the take -up spool shown on 

Tape 
Supply and Rewind 
spool holder 

Pivoted 
drive 
motor 

To 3V 
battery 
supply 

lfll 

Tape 
take -up 

spool holder 

Rewind 
shaft 

Direction of tape 
on 

Play and Record 

Drive 
shaft 

Tape 
guide 
pillar 

Erase 
magnet 

fÿ 
szes 

} 

Record Playback 
head 

and pressure pad 

(a) 

Small 
permanent magnet 

for erasure 
(b) 

Fig. 7: The tape transport and erase systems. 

the right of the diagram. The motor drive is fixed 
in a horizontal position on a central pivot, and has 
a double -ended drive. For recording or playing back 
the motor is swivelled so that the right hand drive - 
end engages with the small rubber turntable on 
which the right hand spool of tape rests. To rewind, 
the motor is swivelled so that the left hand drive -end 
engages with the left hand rubber turntable or spool 
holder. The "gearing" effect of the small- diameter 

Si.... Record /Playback 
switch 

Microphone 
socket 
(MU 

IC{I 

R1 
75 kfl 

R14 R6 
10kf 10k0 

CjSNF 

amplifier" to a modified form of the transistor ampli- 
fier mentioned above. It will be necessary to pur- 
chase a small record /play head, these are obtainable 
very cheaply on the surplus market. To ensure good 
contact between the tape and the head, a small sprung 
pressure pad, as shown in Fig. 7, is often used. This 
is not essential, however, and in fact on the best 
makes of recorder is not used. 

ALTERATIONS TO AMPLIFIER 
The necessary alterations to the basic transistor 

amplifier are shown in Fig. 8 and the operation of 
the circuit is as follows; when recording a signal 
on to the tape, this is fed from a mike, radio or 
gram to the transistor input microphone socket (MI). 
The signal is amplified through Tr1, Tr2 and two 
OC81 transistors (Tr3 and Tr4), working in push - 
pull. Any audible output signal could feed back 
into the microphone and cause howling, so the out- 
put is switched to an 811 resistor (R11) and the 
loudspeaker is out of circuit by means of Slc. The 
portion of the amplified signal which is required 
to feed into the recording head is tapped off from 
the primary of the output transformer (T1) via R12 
and C6, and is fed into the head via switch Slb 
(record /play switch). The necessary bias is applied 
to the signal by tapping off from the negative line 
via R13. 

At the same time, if it is desired to erase a previous 
recording from the tape, the permanent magnet is 
brought up to a parallel position with the record 
head on its left hand side; see Fig. 7 which shows 
the erase magnet in position. 

For replay purposes, the erase magnet is moved 

R13 200(1 

C5 50Ni? 
D.C. bias 
resistor 

-II 

R5 
Skf1 

Volume 

C3 
5}»F 

-9V 

1R,3 
30kf1 

+ve 
o 

P B R /PB head 
S1 b 

Sta Ro 

Fig. 8: A practical transistor tape recorder amplifier. 

shaft operating against the relatively large diameter 
of the spool holders results in a reasonable power 
drive function combined with an acceptable 
operating speed for the tape. 

If desired, two motors may be employed for this 
purpose, any of the small model -driving motors are 
suitable. The swivelling arrangement can then be 
dispensed with. The power supply for this section 
of the tape recorder is usually 3 -6 volts derived from 
the HP11 high power (1 #V) type of battery. 

To complete this simple type of tape recorder it 
is only necessary to connect the leads marked "to 

756 

D.C. bias line 

back out of position, and by operation of the record/ 
replay switch, the tape head is switched into the input 
section of Tr 1. The signal is amplified via Tr2 which 
feeds into the push -pull output /stage, leading to the 
loudspeaker. 

Simple additional refinements consist in the addi- 
tion of a remote stop /start switch, and the control of 
the speed of the tape by the use of a rheostat in the 
electric motor line. (These devices were described 
by the author in P.W., April and May, 1967.) 

TO BE CONTINUED 
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THE ELECTRONIC COMPONENTS CATA[IIGUE 

THAT SETS THE STANDARD 

Used and 
acclaimed by:- 

SCIENTISTS 
ENGINEERS 
TECHNICIANS 
TEACHERS & 
STUDENTS 

The latest edition of 
the famous Home 
Radio Catalogue is the 
result of eleven years 
of most careful select- 
ing, compiling and 
indexing. 

Of course, no catalogue is ever really finalised. As soon as we have one edition 
off the press, our researchers get busy finding out what is the latest and best 
in the world of Radio and Electronics -ready for the next printing. 

This edition is without doubt the finest, most comprehensive 
we have ever produced -it has 300 pages, over 8,000 items 
listed, over 1,500 illustrations. It really is a must for anyone 
interested in radio and electronics. With each catalogue we 
supply our unique Bargain List, a Book Mark giving Electronic 
Abbreviations, an Order Form and an addressed envelope. 
All this for only 8/6 plus 3/- post, packing and insurance. By the 
way, every catalogue contains 6 vouchers, each worth 1 /- when 
used as directed. Send the attached coupon today, with your 
cheque or P.Q. for 11/6. You'll be glad you did! 

r 

AEI 

Please write your Name and ,4diress in block capitals 

Name 

Address 

Home Radio( Mitcham) Ltd., Dept. PW, 1:87 London Rd., Mitcham 
CR4 2Y0 

1 

757 
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R.S.T. VALVE MAIL ORDER CO. 
OOD HALL, 16a WELLFIELD ROAD, STREATHAM S.W.16 

All valves 
brand new 

and boxed 

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

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

Tel. 784A18611649 

A7 7/9 
CP31 68 
D6 7/- 
H5 7/- 
LD6 6/- 
N6GT 8/- 
B6 6/6 
41 6/- 
88 4/- 
T4 8/- 
A4 8/6 
Q4 8/6 
05 9/9 
84 4/9 
V4 5/9 
B4GY 8/9 
U40 4/- 
V4G 8/- 
YBGT 5/6 
Z4G 8/9 
I30L2 18/- 
A7 16/- 
ASO 18/6 
AC7 8/- 
AK6 4/6 
ALg 8!- 
AM6 9/8 
AMO 8/6 
.1046 61- 
A870 16/- 
ATO 4/6 
AU6 6/- 
240 16/- 
B80 2/- 
BAO 5/- 
13E8 6/- 

613116 7/e 
OBJB 9/- 
6BQ7A 7!- 
8BR7 16/- 
8BR8 19/6 
6B87 16/9 
6BW8 14/- 
6BW7 14/- 
8C4 9/9 
8C60 41_ 
6C8 319 
6C8G 6!- 
BCDBG 22/- 
6CH6 6/9 
gCWq 1ß/_ 
6E6 ß1O 
8g6 718 
681 9/- 
8F50 8/- 
8F60 4/- 
6F80 4/6 
6F11 7/- 
6F13 61- 
6F14 12/6 
6E23 13/6 
8F24 18/- 
6326 18/- 
6F28 11/6 
606 2/6 
626 8/- 
6J5M 6/6 
oso 8/8 
gJgbT 4/6 
6J6 8/- 
WM 7/8 
6)70 4/8 
6J70T 6/6 

6K6GT 6/- 
OK7M 5/9 
6K70 9/- 
6K7GT 4/6 
6K8M 8/6 
6K80 8/- 
6K86T 7/- 
6K26 60/- 
6L1 9/e 
6L60 7/8 
61.18 6/- 
8Q70 6/- 
(MGT 8/6 
ggA7M 71- 
88C7 7l- 
6807 6/- 
88H7 8/8 
88J7 6/- 
6SK7GT 4/9 
68L70T 4/9 
68N7GT 4/6 
60Q7 6/- 
61/4áT 18/- 
OU60 7/6 
6V6M 8/- 
6V60 4/6 
OVBGT 6/6 
6X4 8/6 
8X50 4/6 
6X50T 9/- 
7E6 11/6 
7B7 7/6 
705 20/- 
706 16/- 
7D5 8/- 
7H7 6/6 
727 17/6 

787 451- 
7Y4 8/8 
9BW6 7/- 
1oC1 12/6 
1002 19/6 
lOF1 9/- 
1oF3 8/- 
10F9 9/9 
10F18 9/- 
lOLI 8/- 
1OLD1116/- 
10E13 16/6 
11ES 49/- 
12AT6 4/6 
1SAT7 8/9 
12A116 

6/9 
12AU7 4/9 
12AX7 g/8 
12BA8 6/- 
12BE6 6/9 
12C8GT 4/8 
12E1 17/6 
12J6GT 9/8 
12J7GT 7/- 
12K76T 6/- 
12K8GT 8/- 
12Q7GT 4/6 
128A7 6/6 
12807 4/8 
128H7 e/- 
128)7 8/9 
128117 4/9 
12827 5/- 
14117 9/- 
19AQ5 6/- 
2001 10/- 
20F2 14/- 

20L1 17/- 
20P4 19/- 
20P5 18/- 
25A6 6/9 
26L60T 6/8 
25Y5 6/- 
26Z4 8/3 
25Z5 7/- 
25Z8 8/6 
28D7 6/- 
30C1 8/8 
30C16 18/8 
30C17 14/- 
30018 18/6 
30F5 14/- 
30FL1 16/- 
30FL12 16/- 
30F1.1418/6 
80L15 16/8 
30L17 14/- 
30P12 19/- 
30P19 181- 
30PL1 16/- 
30PL1316/- 
30PL1416/- 
35A5 19/6 
352.8 9/- 
36W4 4/6 
35Z3 10/- 
3574GT 6/8 
3576 6/8 
37 6/- 
42 6/- 
6085 6/6 
5005 6/8 
500D6031/- 
50L66T 6/- 
75 7/- 

78 51- 
80 7/- 
85A2 7/8 
160B2 9/9 
150C4 7/6 
801 6/- 
907 7/- 
813UBA 

120/- 
813 76/- 
866A 18/6 
964 4/6 
1625 6/8 
4022AR60/- 
5763 10/- 
7193 2/- 
7475 14!- 
A61 7/9 
ATP4 2/8 
ATPS 7/- 
ATP7 5/8 
AUS 80/- 
AUS 7/8 
AZ1 8/- 
AZ31 9/8 
CBLS1- 16/- 
CCH85 E1/- 
CL83 20/- 
CY30 16/8 
CY31 10/- 
DAM 7/- 
DAF91 4/- 
DAF98 6/9 
DCC90 12/6 
DF33 8/- 
DF70 7/- 
DF91 8/- 
DF92 9/6 

DF96 6/9 
D113/91 86 
DH77 4/6 
DK32 7/9 
DR91 6/e 
DK92 BI- 
DK96 7/9 
DL66 16/- 
DL92 4/9 
DL93 3/6 
DL94 5/9 
DL95 6/8 
DL96 7/6 
DM70 7/- 
DY86 6/- 
DY87 6/- 
E88CC 19/- 
EA60 8/- 
EABC80 7/- 
EAF42 10/- 
11B41 10/- 
EB91 8/- 
EBC33 7/- 
EBC41 9/9 
BEM 4/6 
EBF80 7/- 
EBF83 8/3 
233389 6/6 
EBL1 14/- 
EBL21 11/- 
EBL81 97/8 
EC90 2/9 
ECC40 16/- 
ECC81 8/9 
2CC82 4/9 
ECM 6/8 
ECC84 6/- 
ECC85 5/- 

ECC88 7/- 
ECF80 6/6 
ECF82 7/- 
ECH21 19/6 
EC1135 11/- 
ECH4211/- 
ECH81 5/9 
ECH83 8/6 
ECL80 7/- 
ECL82 7/- 
ECL83 10/8 
ECL86 9!- 
ECLL800 

80/- 
EF9 20/- 
EF37A 7/- 
EF39 6/- 
EF41 10/- 
E350 4/6 
EF80 6/- 
EF85 6/6 
EF86 6/9 
EF89 6/- 
EF91 8/6 
EF92 2/6 
EF98 16/- 
EF183 7/- 
EF184 6/6 
EL32 8/8 
EL33 12/6 
ELM 10/6 
EL41 10/- 
EL42 10/- 
EL84 4/9 
EL90 6/- 
EL95 6/6 
ELL80 20/- 
EM34 96/- 

EMBO 7/6 
EMBI 7/9 
EM84 7/e 
EBU15090/- 
EY61 7/6 
EY86 7/- 
EZ36 4/6 
EZ40 8/- 
EZ41 10/- 
EZ80 5/6 
EZ81 6/6 
0230 10/- 
0Z32 9/8 
0Z34 11/- 
KT36 17/8 
KT61 20/- 
KT66 20/- 
KT81 86/- 
KT81 (7C61 

16/- 
KT88 87/8 
KTW61101- 
KTZ41 6/- 
MIA 17/8 
ML8 6/- 
MSP4 10/- 
M1.114 7/6 
86X40 18/6 
N78 15/- 
2108 25/- 
NOT1 8/6 
NOT7 55/- 
0A2 5/9 
003 6/- 
OZ4 4/6 
PC88 11/6 
PC88 11/6 
PC97 8/9 

PCC84 6/3 
PCC89 11/- 
PCC18911/6 
PCF80 7/- 
PCF82 61- 
PCF84 8/- 
PCF88 9/- 
PCF80110/- 
PCF80210/- 
PCF8061818 
P0F8081818 
PCF80811/6 
PCL82 7/9 
PCL83 9/a 
PCL84 7/9 
PCL86 9/3 
PCL86 9/- 
PENA490/- 
PENB490/- 
PEN46 7/- 
PEN46 2/9 
PLS6 10/- 
PL81 8/- 
PL82 7/8 
PL83 6/- 
PL84 6/9 
PL600 16/- 
PX4 14/- 
PY33 9/6 
PY81 6/6 
PY82 61- 
PY83 6/6 
PY800 10/- 
PY801 10/- 
R2 7/6 
219 7/9 
205/500 

80/- 

8130 85/- 
BP4 8/- 
8E41 3/6 
8P61 8/6 
BTV280/80 

85/- 
8US5 19/6 
8U215019/8 
T41 16/- 
TDD4 10/- 
U10 7/6 
U14 7/8 
U19 86/- 
U26 18/6 
U26 18/8 
U78 8/6 
U191 18/- 
U261 16/8 
17301 18/8 
U403 6/e 
U404 11/9 
V801 we 
UABC80 61- 
UAF42 10/8 
UBC41 8/6 
UBC81 8/8 
UBF80 6/9 
UBF89 7/0 
UCC84 8/8 
UCC86 7/- 
UCF80 8/6 
UCH42 10/6 
1101181 6/9 
UCL82 8/- 
UCL83 10/- 
UF41 10/- 
UF89 7/6 
UL41 9/6 

UL84 7/- 
UM80 6/- 
UUB 13/6 
UU7 13/6 
U119 81- 
UY21 9/6 
UY41 7/- 
UY86 6/8 
YMp4017/- 
Vpgß 86/- 
V11106/30 9/- 
Vß150/30 

6/- 
VT26 15/- 
VT31 801- 
VU111 7/8 
VU120 12/6 
VU608 86/- 
W81M 12/6 
X78 82/6 

45/- 
,,X..81; 6 6/- 
XPI-5 5/- 
XOD1510/- 
Y63 7/6 
Tubes 

80/- Tube 
3FP7 191- 
6CP1 86/- 
CV1526 80/- 
ACR13100/- 
VCR97 36/- 
VCR517B 

48/- 
VCR617C 

46/- 

SPECIAL 24 HOUR SERVICE 

OBSOLETE TYPES A SPECIALITY 

QUOTATIONS FOR ANY VALVE NOT LISTED 

Express postage 9d. per valve. 
Ordinary postage 8d. 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 

SETS OF VALVES 
DAF91, DF9 , DK91, DL92 or DL94 .. 
DAF96, DF96, DK96, DL96.. .. .. 

BRAND NEW TRANSISTORS 
AC127 
AF114 
AF116 
AF118 
ÁF117 

7/6 
71- 
7/- 

6/e 

0025 
0028 
0035 
0044 
0045 

.. 19/- the set 

.. 27/6 the set 

iv- 0071 4/6 OC81 41- 0082» e/- 
16/- 0072 6/- 00810 4/- 0083 
11/6 0075 6/- OC81DM 00170 7/- 

4/6 0076 6/- 6/- 00171 
4/- 0017 8/- 0082 6/- 0(.`200 7%6 

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

Take your Wellerchoice 

--o 
I _ I 

76R 

s <1 

- 
. 

LOW INITIAL COST 

Marksman irons to cover all your soldering needs. 25W 

40W, 80W, 120W, 175W. Nickel- plated factory pre -tinned 

tips in stainless steel shanks 

INSTANT HEAT FOR RAPID SOLDERING 

THE tool for intermittent work such as servicing: Working 

heat in a few seconds. The job is done in less time than it 

takes a normal iron to heat up. Expert dual -heat and Heavy 

Duty models. 

TEMPERATURE CONTROL FOR RELIABILITY 

For sophisticated production line soldering or to replace 

several conventional irons. No dry joints. Control of 

temperature without inhibiting performance. Mains or low 

voltage. 
Send for full informetion 

Weller Electric Limited Redkiln Way, Horsham, Sussex Tel. 0403. 61747 
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prackáUy 
Wireless 
commentary by HENRY 

AN ALMIGHTY snub has 
just been given to your 
favourite contributor. Thick 

as Henry's skin has become after 
years of being blamed by radio 
customers for every bleep of in- 
stability or burp of interference, 

CWOOL 

The grizzled warrior may not feel like it. 

the stab of insult has this time 
cut even his pachydermatous hide 
to the quick. 

A couple of months ago, I 
applied for upgrading to a certain 
learned radio Institute of which 
I have been an Associate for a 
number of years. And was 
refused! 

Refused, I may add, with very 
few regrets. If ever you want a 
cure for big -'eadedness, try 
approaching the Hon. Sec. of your 
Society, Association or Institute 
for the accolade of a qualifica- 
tion that he thinks you do not 
deserve. That autocratic body, 
the Committee, take one look at 
your application, and shrug away 
our pretensions with all the 
aplomb of a securely entrenched 
party of gods on some Olympian 
hilltop. 

You are given to understand 
that the only route upwards is 
the hard path they once trod. Take 
the examinations, they say, or 
submit a thesis for our approval. 
Fair enough. I am all for proving 
your worth; I go along with the 
aim to make qualifications mean 
a little more than the vellum 
they ,illuminate. But there were 
two points that applied in my par- 

ticular case, and which I had been 
at pains to outline in my cover- 
ing letter to His HonSecship. 

First, a full -time day and a 
secondary occupation of bashing 
out literary epics precluded any 
time being found to study. 
Second, these epics included 
several books on the subject, and 
regular submissions to technical 
journals that would more than 
suffice as theses. If originality is 
the touchstone, one of the books 
was, and after a couple of years 
still is, the only manual of its 
kind in the library. 

I can only believe that Mr. Hon. 
Sec. omitted to convey the sub- 
stance of my letter. If my own 
experience of committees is rele- 
vant, he probably made formal 
acknowledgement in a sufficiently 
denigratory tone for the members 
to say: "We leave it to you," and 
hurry off to their overdue lunch. 

Before you take up those ever - 
willing pens to argue; think of 
all the other working chaps in 
similar circumstances. The 
younger man, entering the radio 
industry, may get time off, with 
pay, to attend a technical college. 
He gives up a couple of evenings 
as well, and must keep up with 
his homework. With his eye 
firmly on the polestar of pro- 
motion, and the probability of few 
family commitments, he spends a 
year or two studying hard and 
reaps the reward of his labours 
with a servicing certificate, 
a Guild pass, or some diploma. 

Beside him at the bench is the 
grizzled warrior who studied as 
he went along, years ago, and has 
added practically to his know- 
ledge since. He certainly could not 
sit an examination without some 
pretty crammed revision. He may 
not feel like going back to 
school. His alternative, the cor- 
respondence course, usually 
depends on masses of preliminary 
"kid- level" questions, which he 
is not allowed to skip before pro- 
ceeding to the hard stuff. 

No. 53 

Doer's 

Dilemma 

I can still visualise those pens 
poised. Perhaps to tell me that, 
like the "Radio Ham" exam, the 
end is worth taking a little trouble 
for. But we are talking here of 
courses that, whether you like it 
or not, are designed to take you 
years to get to the grade you 
require, when your own belief is 
that a few months' hard revision 
should suffice. 

More to the point, what should 
Henry, and other established 
radio engineers (sorry -mech- 
anics, as one Society insists we 
remain) do to attain some quali- 
fication in the trade which has 
been their bread donor since leav- 
ing school? To carry the matter 
still further, why bother to add 
any qualification to the record of 
experience that most employers 
will regard with greater respect 

His certificate a short -cut. 

than an alphabet of diplomas? 
Except for the man who finds 
his certificate a short -cut to the 
all- important job interview, is 
such attainment worthwhile? 

Henri has a vested interest, 
let's admit it. For certain tech- 
nical contributions to learned 
journals, the odd diploma or two 
can carry some weight. Lecturing 
on behalf of the local education 
authority or the university 
demands a minimum status. Ironi- 
cally, Henry's other qualifications 
are higher than those of the 
Institute that refused his applica- 
tion for upgrading. Which is one 
reason that he applied! 

www.americanradiohistory.com

www.americanradiohistory.com


ON 10E 
'TIM' T1 

MONTHLY NEWS FOR DX LISTENERS 

THE BROADCAST BANDS by CHRISTOPHER DANPURE 
AT the start of a new year 1 suppose we all look back 

through our log books to the year just finished and 
hope we can do a lot better in the future. I suppose 

1969 will be the year of new relay bases with Bonaire - 
Noord relays of R. Nederland to commence full schedule 
in March with two 300W short wave transmitters to 
beam to New Zealand, Australia and Pacific area, West, 
Central and East North America, Caribbean area, 
West, Central and South Africa, and Europe. Plus the 
start of transmissions to Africa in French. From the 
Pacific area comes news of about ten 250kW transmitters 
to commence relays of Voice of America from Tinang, 
Philippines. Also, R. Australia after many delays should 
start operating from Darwin, Northern Territory with 
the three 250kW transmitters. 

So many people are beginning to think like me, before 
long all the low power DX we have been so used to hear- 
ing in the past will be swamped off the air by these high 
power transmitters. If you listen into the 19 m.b. at 
about 1600 GMT there are eighteen Voice of America 
transmitters totalling output of about 3,975,000 watts 
of power beaming to various parts of the world, the bulk 
of this to Europe. Then there is R. Liberty 500kW 
transmitters, R. Free Europe 250kW transmitters plus 
many Russians. But the Russians do the most damage 
to DX -ing with masses of jamming over R. Liberty, 
R. Free Europe, Voice of America, BBC and R. Peking. 
But I think the classic example of Russian deliberate 
interference is from 1500 each day. R. Kiev severely 
interferes with R. Nederland with only 10kW, Kiev is 
100kW, both beaming to Europe. Many DX-ers have 
protested about this, both stations are unlistenable in 
their target areas, and still Kiev goes on ruining listening 
enjoyment from R. Nederland, who were on this channel 
years before Kiev was on the air. You can see this 
Russian interference in other ways, for during summer- 
time 'R. Kabul was using 15,265Mc/s to Europe, Mos- 
cow was using 15,265Mc/s to the Balkans-result : either 
station is unlistenable in W. Europe or the Balkans. 

So the sooner the Americans and Russians reduce 
power the better it will be for DX -ing, otherwise by the 
year 1980 all you will hear on the short wave broadcast 
bands will be R. Moscow and Voice of America. The 
hobby of DX -ing as we know it will be nearly dead, 
thanks to the greed of big stations who force their ideas 
on to others using the short wave bands and DX-ers to 
extend their influence. I would welcome your views on 
this, and any good points could be brought up in this 
column in the coming months. Now here are three of 
this month's propagation forecasts. 

West Africa: 1000 -1400 25, 21, 17 and 15Mc /s; 1400- 
1600 25, 21, 17, 15 and 11Mc /s; 1600 -1800 21, 17, 15, 
11 and 9Mc /s; 1800 -2400 15, 11, 9, 7, 6, 5 and 4Mc /s; 
2400-0200 11, 9, 7, 6, 5 and 4Mc /s; 0200 -0400 11, 9, 7, 
6, 5, 4 and 3Mc /s; 0400 -0600 9, 7, 6, 5, 4 and 3Mc /s 
0600-0800 11, 9, 7, and 6Mc /s; 0800 -1000 21, 17, 15 and 
11 Mc /s. 

760 

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

West Coast of South America (North of Chile): 1200- 
1800 25 and 21Mc /s; 1800 -2000 17 and 15Mc /s; 2000- 
2200 15Mc /s only; 2200 -2400 11 and 9Mc /s; 2400 -0400 
11 and 9Mc /s; 0400 -1000 9Mc /s only; 1000 -1200 17 and 
15 Mc /s. 

Now here are this month's DX -tips. 

AUSTRALASIA 
Australia: Recent changes to R. Australia transmis- 

sion schedule are as follows, 1800 -2200 to Mid and 
South Pacific now on 11,840 (10kW), 11,810 (100kW) 
and 9,540 (100kW). A new transmission to the Mid - 
Pacific is from 2000 -0830 on 15,180 (10kW); to the 
Mid -Pacific also from 2200 -0030 on 11,840 (10kW). All 
the above are in English. The Vietnamese transmission 
now runs from 1230 -1330 on 11,790. The evening 
English service to East Asia now runs from 0900 -1000 
on 15,140, and 11,810, 1000 -1100 on 15,140; 1100 -1200 
on 15,140, 11,810 and 9,580; 1200 -1215 on 15,140 and 
11,810; 1215 -1400 on 15,140. The evening English 
transmission to the Mid- Pacific is now on 7,190 from 
0830 -1215. An afternoon service to the South Pacific is 
heard from 0200 -0800 on 15,240. During test matches 
of the West Indies v. Australia series, the commentaries 
are beamed to the British Isles from 0045 -0545 on 
15,405 and 0600 -close on 11,710. The morning trans- 
mission to North America is now heard from 1215 -1315 
on 11,710 and 9,580, and the French service to Africa is 
now heard on 17,820 and 15,320 from 0500 -0600. 

EUROPE 
Norway: R. Norway, Oslo, has sent out to many regu- 

lar reporters a very nice colour picture calendar of 
Norway for 1969. The current schedule of R. Norway, 
Oslo, is now as follows. 0700 -0830 on 25,900, 25,730, 
21,730, 21,655 and 11,735; 1100 -1230 on 25,900, 25,730, 
21,655, 11,850 and 7,210; 1300 -1430 25,900, 25,730, 
21,730, 21,655 and 9,645; 1500 -1630 25,900, 25,730, 
21,730, 21,655 and 17,825; 1700 -1830 25,900, 25,730, 
21,730, 21,655 and 15,175; 1900 -2030 25,730, 21,730, 
15,175, 11,850 and 11,735; 2100 -2230 on 11,860, 11,850 
and 11,735; 2300 -0030 on 11,850, 11,735 and 9,645; 
0100-0230 on 9,645, 9,610 and 9,550; 0300 -0430 on 
9,645, 9,610 and 9,550. On Sunday and Monday morn- 
ings the last 30 minutes is in English, otherwise all the 
rest is in Norwegian. 

Deadline this month is the 10th January, so good 
listening and 73's. 
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PRACTICAL! 

VISUAL! 

E,XC1TING 

a new 4 -way method of mastering 

ELECTRONICS 
by doing and seeing .. . 

1 
OWN and 
HANDLE a 

complete range of present - 
day ELECTRONIC PARTS 
and COMPONENTS 

2 BUILD 
and USE 

a modern and profes- 
sional CATHODE RAY 
OSCILLOSCOPE 

3/ READ and 
DRAW and 

UNDERSTAND 
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 

FREE for 

NOW 

BROCHURE I 

or write if you prefer not to cut page 

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

NAME BLOCK CAPS 

ADDRESS PLEASE PW 2 
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SOLDERING 
INSTRUMENTS 

DESIGN 
CENTRE 
LONDON 

With the introduction of the latest 
moulded Nylon handle the 
change -over to this type throughout 
the range is now complete. The 
LITESOLD range includes seven 
models (10, 18, 20, 25, 30.35 and 60 
watts), and many accessories. 

The newest handle is fitted to the 30, 
35 and 60 watt models, the latter 
being an improved version of the 
55 watt model which it supersedes. 

Other improvements featured on the 
60 watt model are the simplification 
of the bit mounting and element 
fixing arrangements, which bring 
it into line with the other LITESOLD 
models. There is also an increase 
in performance. 

All LITESOLD models are now 
available, to special order, with neon 
indicator lamps. This feature is 
valuable in reducing the risk of 
burns, and of fires caused by 
instruments left on. 

The indicators are mounted inside 
the handles, which are made from 
translucent Nylon for this 
application. An orange glow is 
clearly seen through the handles 
whenever the supply is switched on. 

Please ask for colour catalogue L 10 

LIGHT SOLDERING 
DEVELOPMENTS LTD 
28 Sydenham Road, Croydon, CR9 2LL 
Telephone: 01- 688 -8589 ñ 4559 

7R2 

TRANSISTORS etc. 
AC107 
AC126 
AC165 
AC167 
ACYI9 
ACY21 
AF116 
AF116 
AF117 
BFY18 
BFY51 
BBY26 
BSY28 
138Y65 
B8Y95A 
OET113 
OAb 
0A9 
0A81 
OAK, 
0A91 
0023 
0C25 b/- 
00ì6 5/- 
Crystal Diodes -6 for 2/0. (7d.). 

8/- 
2/- 
3/- 

8/9 
8/9 
81- 

2/9 
4/6 
4/- 
3/- 
8/9 

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

01228 
0C35 
0C44 
OC43 
0070 
0071 
0072 
0073 
0075 
0081 
OC81 D 
0082D 
0C140 
OCI69 
00170 
00171 
00200 
00202 
0C203 
0C204 
TK22C 
2N706A 
2N743 
2N753 

66 
7Ì8 

1/11 
1/11 

2/- 
2/2 
2/8 
2/2 
2/- 
2/- 
2/8 

8/8 
2/2 
2/2 
4/6 
46 
4%8 

iié 
4/8 
2/9 

SILICON DIODE 
RECTIFIERS 
750mA Series 
BY100 800 ply 8 /10 

400 piv 1/9 
200 piv 1/4 

Avalanche 11A, 
1200 ply 4/- 

Six Amp Series 
BYZ13 300 ply 8/6 
BYZ12 600 ply 4/6 
BYZ11 900 ply 5/- 
BY7,10 1200 pie 5/8 
Mallard Stack FW 
Bridge 
12A 100 pte 19/6 3 
THYRISTORS 
5 amp series 

100 ply 7/8 

300 ply 10/6 
400 ply 12/- 

10 amp series 
50 piv 10 /- 
100 piv 18 /- 

100 amp eerie, price). 
available on request. 

Midget Electrolytic 
Conde. Wire Ends 
At 6d. each 

0.8µF 25 volt 
IµF 275 volt 
2µF 150 volt 
41tF 150 volt 

640µF 2.5 volt 

At lid. each 
2µF 
4 
8µF 

IOµF 
16µF 
30µF 
80µF 

100µF 
125µF 

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

6.4 volt 
6 volt 
4 volt 

At 1/- each 
16µF 250 volt 
50µF 10 volt 

10011F 12 volt 
200µF 16 volt 
320µF 10 volt 

Also 8µF 350V 112. 2511F 25V 1/8 and 5010F 50V 1/9. Other electrolytice in current list. 
Postage, Packing and Insurance all above 7d. up to 3; 1/- from 4-11; 12 and over paid. 
2 GANG VAR. CONDENSER: Mod., email, air- epaced, -0006 ea. sec. 0/- (11 -) 
TRANSFORMERS: Sub -min Output (30 for 0072 etc.) and Driver 2/6 each 16:11. 
MULTIMETER: 20,000 0 /v. D.C., 10 000 0 /v. A.C. 0-5/25150/250/000/1K volts D.C. 

0-10/50/100/500/1K volts A.C. 0 -80µA /2.6mA /250mA D.C. 0 -OKO /6 megO 
lOµµF- 001mfd /lmfd. -20 to +22dB. In leather carry case. Complete with 

test leads and Inetructllne. Over -load protected 1969 model with every refinement. 
24.7.6 (2/6). JUNIOR MODEL at 85/- (1 /61 10000 /v. described in free list. 
SOLDERINO IRON. Slim Mod. British High speed, 811n., all parts replaceable, fully 
guaranteed for professional, radio and general D.I.Y. use. 19/6 poet free. GUN TYPE. 
Built in transformer for instant power, 45/- (4/6). 
DIAMOND STYLI: Replacements for TC8LP, TCO /Stereo, TC8LP /Stereo, Studio 'O', 
BF4OLP Ronette, 002, GC8, GP66 /7, all at 7/6 each. Also GP91 -LP /8 at 18/8. SAPPHIRE 
STYLI. All these types, also GP37 at 8/8. GP91 at 6/9 (61. each all types). No 78 rpm 
available In diamond or sapphire. 
PICK -UP CARTRIDGES, all fitted Styli and Standard fittings. Mono 0P67/2, 18/6. 
Mono de Luxe GP91 /2, 17/ -. Stereo -Compatible -Mono which also plays Stereo 
records monaurally with min. wear, GP91 /SC, 19/8. Latest Stereo GP98, 28/- Ceramic 
Stereo, top quality for expenelve outfits, GP94, 88/6 (all 1, -1. 
PPS ELIMINATOR (AC.) 17/8. (1/8) TWO STATION TRANS. INTER -COM. Excellent 
baby alarm. lot fitting. All you require 62/6 131 -I. 
FOUR TRANSISTOR 8 WATT AMPLIFIER 21 x 21 x 11: 9v: 80 and 16 d3, excellent on 3 
speakers: 46/6 (1/6). 
TELEPHONE AMPLIFIER, transistorised, bait. op. Fitted in seconds- leavee both hands 
free when phoning 52/6 (1/6). 
Extra High Torn., MINI -MOTOR, 41 to 12v, 11 x ¡In 5/- (9d.). 9,000 r.p.m. 
Mech. REV. COUNTER to 999, long spindle, reset wheel, for T /recorders etc. 4/6 (1 / -). 
BATTERY CHARGERS: Small, sturdy, neat ; 2 amp. 12v. 85/ -; 6v /12v 39/ -. Larger British 
6v and 12v with meter, fuse, etc. 42/6. All absolutely complete (4/6 each, all types). 
RECORDING TAPE: Flneet quality British Mylar. STANDARD: Sin. 600ft. 7/8, 5110. 
850ft. 819, 7in. 1200ft. 11/8. LONG PLAY bin. 900ft. 10 / -, 51 in. 1200ft. 11 /8, 710. 1800fí 
18 / -. (1/3 reel). MESSAGE TAPE, 225ft. LP Mylar 8/6 (lid.). 
MICROPHONES -CRYSTAL: MIC40, Deck, 10 /6; MIC45, curved hand grip 17/8; Stick 
"60" 80/8; Stick "39" 28/6(1/6 each type). Cream plastic hand type 7/8, or with "strut" 
stand, switch and 2 leads with 2.5 and 3.5 plugs 11/ -, or with single lead, no plugs, 8/9 
(1 /3 each type). Lapel (or hand) with clip 6/6 (1 / -). Machined metal tapered stick type with 
neck cord and adaptor to fit standard floor stands, 25 /- (1/6). DYNAMIC: Creamhand /table 
14/- (1/ -). M810 50K 0, 31 x ¡in. with Base, Adaptor and Neck Cord 87/6 (2/6). MSl1, 
similar, but fixed on flexible Swan neck to switch -fitted base 42/6 (2/6). PIERO 60K0 
black /chrome lin. dia. x 11 for stand use only. Standard inside thread 38/6 (1/6). 
CARDIOID DYNAMIC OMNI- DIRECTIONAL: Professional types now available to all at 
really eenslble prices. Extremely handsome with every poeeible new feature making for 
perfection in sound amplification. For use in or out of doors -full details in our list. Both 
wire-mesh screen types. For stand mounting: "Square" type, 208, 60.10.0 delivered free. 
"Ball Type" with built -in vol. control, on/off switch and optional hl /lo impedance (50ko 
or 600 0 ), 05.17.6 delivered tree. An exactly similar mike bearing a world famous name 
Is 0421d at over twice this price. All mikes are supplied with leads. 
SPEAKERS: 12in round, fitted Tweeter, 6W, 3 or 150 (state which), 88/6 (4/6); 2110 
800 British, 5/- (1 / -): 2lin. 30 6/6 (1/ -); 6 x 4 heavy duty 30 18/6 (2/6) or for Stereo 
80/ pair, poet etc. paid; 8 x 3, 150 1816 (1/6); HEADPHONES High Ree. 200013 ea. 
Earpiece 16/6 (1/6); Stereo Dyn 8- 160 88/- (3 / -); EARPIECES with lead eta., Min. Plug 
Magnetic 1 /6; Crystal 2/9 (either 6d). 
MICROPHONE INSERTS: Diameter 1.75in. or 0.9in. either else 5/6 184.). 
AERIALS, Car Types: Telescopic, vandal proof, locks retracted, 2 keys and all fittings, 
22/6 (2/6) Motor driven, 12v, 6 section. complete 07.10.0 (0/ -). 
FOR ALL PORTABLES and F.M. SETS. Telescopic 0 section 51 -22in. with swivel, 5 / -. 

7- Section 51- 3210., no swivel, screw hole In base, 6/8. 10- section 61- 4781n., no swivel, 
screw hole in base, 12 /6 (1 /- all sues). 
SWITCHES: Standard toggle, metal, 250v 2A. One hole fixing: SPST 8/8, SPDT 8/9. 
DPST 8 / -. DPDT 8/8. Slide types. Sub -min. DPDT 1/8 each. Small DPDT 3 way, centre 
"oft" 1/9. Reed magnetic on /off 1/9 (7d. each, all types). Rotary Switches etc. in list. 
VIBRATORS: Famous makes only. 12 volt 4 pin non -synch 2/6. 12 volt 7 pin synch 10 / -. 
6 volt 6 pin synch 10 /- (1 /- each, all types). 
MAINS NEON TESTER: Fly leads 2/- (7d.). Pocket screwdriver type 8/6 (Od). PLUGS: Std' 
Jack, plastic body 2/- Screened 5/9. Sockets 1/6 (all 7d.). VALVE HOLDERS: B70 or 
BOA, Moulded 6d. (7d. up to 4, 1/- over 4). CONNECTING WIRE: 5 coils asstd. cola. each 
6 yds. Solid Core 2/8. Flexible 8/6. Super thin for transistor wiring etc. 8/- (6d. all types, 
per 6 colle). 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: 1/2 yd. (up to 6 yds. 8d., over poet 
free). SINGLE MIKE CABLE: 7d. yd. (up to 6 yds. 8d., over poet free). Both flexible, 
screened and sheathed. 
VOLUME CONTROLS: Famous British makes only-small modern types. Virtually all 
valves from 5K to 2Meg Without switch 1/9. With double pole switch 8/- (9d either 
type -reduces for quantities). 
RECORD DECKS: latest popular types of famous British makes available from time to 
time at lowest prices. Your enquiries invited, but no lists available. 
CURRENT LIST sent with all orders or free for B.A.E. Details of all types of plugs and 
sockets for co -ax, car radio, continental DIN types for European recorders and equipmen 
etc., etc., cable, wire. test equipment, portable capstan driven tape recorder, tools, and 
many more Items of interest. 

FELSTEAD ELECTRONICS 
(PW15) 

LONGLEY LANE, GATLEY, CHEADLE, CHESHIRE, SK8 4EE 
TERMS: Cash with order only. No C.O.D. or caller service. Post, packing and insurance 
charges are shown in brackets after all items. Regret orders under 5/- plus carriage cannot 
be accepted. Chargea, which apply to O.B. and Eire only, are paid by us on orders value 
05 and over. Overseas air or surface mail extra at cost. 
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THE AMATEUR BANDS by DAVID GIBSON, G3JDG 

T 
EN metres comes back from the dead, pirates 
reported in PRACTICAL WIRELESS and LG5LG 
proved beyond doubt to be a highly desirable 

goodie. It's all been happening this last month. If 
you've got a beam aerial then you should have 
heard everything. If, like old JDG, you've only got 
a "bit of wire ", then you've no doubt had to content 
yourself with mundane things like VK, ZL, CX and 
the like. It's getting so bad on the s.s.b. segments 
that it is almost fatal to take the cans off for fear 
of missing something special. 

Early mornings, before 0900 seems to be the best 
time for wet string antenna types to listen for 
Oceania. Most of the VK /ZL activity appears about 
this time. 

Although ten has been its now established patchy 
little self it has had its moods and some very good 
openings have peeped through. 

Africa is very prominent in the ten metre hit 
parade plus quite a fair showing from S. America. 
Europeans were heard most of the time with many 
stoking up ageing 807s. Why do they have to key 
the mains with those rigs? No prizes for guessing the 
prefixes involved, but food parcels might include a 
32µF electrolytic. 

Top prize must go to twenty for consistency. Early 
mornings brought VKs and there were still stations 
from that part of the globe to be heard as late as 
1800. On fifteen metres the evenings have been 
pretty good most of the month. This band is prov- 
ing to be a proper little hive of s.s.b. activity. 

Forty metres has been, well, forty metres. Good 
selectivity in the receiver is virtually a must for this 
band. Although my rx lacks really good selectivity, 
stations in Europe were heard working JA, AP, 
FG7s and the like so the gravy is definitely there. 

Topband has been going well. Nothing fantastic 
heard at the home QTH but while mobile one even- 
ing a QSO was heard involving G3XXF and 
G3QUK, the latter being located in Bristol. Loca- 
tion at the time was the A6 between St Albans and 
Harpenden. 

CALLSIG NS 
Having looked at conditions, let's look at the 

Jolly Roger brigade. A hasty screed from James Lee 
(Warwickshire) informs that my report of G3SWZ 
operating 11 watts and working over 30 countries 
is, in fact, a report on a pirate. He reckons that 
the pirate calls himself John, near Peterborough. 
One point from this. If you want a really useful 
project, then how about a small transistor rx for 
topband, complete with ferrite rod plus socket for 
an external aerial. You can virtually d.f. the pirate 
types and it offers a useful portable plus a standby rx. 

Regarding my observations of the callsign 
LG5LG. G3VRU sends official word (he has a 
QSL) that the station is at Morokulien and is 
located, as a separate state, between Sweden and 
Norway. Per Gunderson always found the time to 
help handicapped hams. The station is, in a way, 
a memorial to this man whose callsign was LA5LG. 
In order to keep up the good work and raise funds, 
the station QSL confirming a QSO "costs" 3 IRCs 
and is sent via the bureau (4 IRCs direct). If you 

have heard of the "Ham spirit ", then these few 
inadequate words above give some small insight to 
just what it's all about. 

LOGS 
W. Smart (Hexham) 9R 59DE plus de luxe Joy- 

stick and joy match went s.s.b'ing on ten for - 
EP2KB, KV4AB, KV4AD, SVOWM, SVOWN, 
SMQBBR, VE3BAC, W2OYT, W3WIM /P2, W9- 
LMX, 9K2CB. 

J. de Camillis (West Hampstead) queries call - 
signs starting AJ3. He heard what appeared to be 
an r.f. bazaar on forty involving these stations sort- 
ing out the sale of radio gear and cameras. A listen 
on ten with an RA -1 plus 35ft. of wire raised - 
CR6JT, CTIUX, HGOHV, IS1MKD, KIOMC, 
LU8DEG, PY5ATU, VEIEI, WA4PTN, WA6QQW, 
W2LUN, W3TNQ, ZEICB, 9GIDM, 9HIBE, 
9J2RA. 

S. Mummery (Bromley) went ear dangling on all 
three h.f. bands. Resultant r.f. earache from - 
CR6AN, CR7IC, CR7LK, FQCH /P/FC (Corsica), 
HM 1 BB, ITl PSG, JA5PK, MP4MBJ, OASAY, 
OMIAPJ, PXIBW, PYICHA, PY2PA, PZ1DF, 
VK2ABZ /P, VK3AQJ, VK3AYT, VK3XT, VK4'HR, 
VKSMF, VK9BN, VOIAQ, VP9FX, YV5BOA, 
ZLIAH, ZLIHA, ZL3FT, ZL4BO, ZC4HS, 3A2CP, 
6W8DY, 7P8AR, 9K2BB, all on 20 s.s.b. 

On 15 s.s.b.- CR6HAW, CR7IA, EA6AR (Balearic 
Is.), ET3USA, IT1XFI, JAIAEA, JA6DRQ, VK2FA, 
VU2SA, YA I FG, YV 1 WX, 5A3JR, 5Z4KO, 
6Y5RA, 91-11R, 9Q5DG. These were all received on 
a B34 with 66ft. end fed, as were the following on 
ten- CR6AY, EI8AT, IS 1 GF, JA I LZR, JA 1 RFU, 
JAIWPX, KL7AAD, PYICAD, PY2PA, VK2XT, 
VK6MS, nineteen Ws, XW8BS, ZS6AB, 9M2NF. 
You're all too late, I've already made him an offer 
for the B34. 

G. Richards (Carisbrooke) is the proud owner of a 
GC-1U and confesses to hooking up a 120ft. long 
wire to it. Rewards for these labours on ten - 
FM7WE, FM7WN, HK3WO, IICMD, IT1FVK, 
PYIAGP, W5KDI, W5VTM, W6JRA, W7RSP, 
ZEIAV, ZE2JA, 9HIBG -and these were all on 
a.m. Just shows what you can do with two side - 
bands. 

The s.s.b. log for the same band reads- CE3PY, 
CE3RC, CE8AA, CR6GA, CT2AS, EP2BQ, 
HC1'HV, HI8LC, K6OKW, K6SVR, K7ANG, 
KL7BCS, KV4AD, LU6DRB, TJ1AU, VE3EYN, 
VE5US, W2FHO/P/W7, W6CN, WB6FRD, W7ESK, 
WOBVV, ZSIGB, ZS5FF, 4AIOE, 5N2AAF, 
7Q7RM, 8P6CA, 9G 1 FF, 9H 1 M, 9J2VX, 9X5AA, 
9Y4MM. 

Glynn reckons best times for ten metre openings 
are mornings and late afternoons while evenings are 
favoured for forty. On the latter band he logged - 
CT, DJ(, DL3, EA3, EA7, EP, GM. HB9, Il, IT1, 
0E, UA, 4X4 and 4Z4. 

J. Baker (Liverpool) hopes to get his RAE soon 
(gd Ik OM), meanwhile he keeps his PCR3 perking 
on fifteen metres with sigs from- CN8HD, CN8MJ, 
EA6BG, EA6BE, JA7MA, OD5CS, ODSFI, 
SVOWB, SVIBU, 9H1AV, 9HIBG. 

-continued on page 786 
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repairing radio sets 
PART 2 (Third Series) 
This is the second of a three part series deal- 
ing with the repair of radio sets for which 
the reader has no circuit or details to work 
from. Last month Gordon King dealt with 
the theoretical side, this month we deal with 
the practical aspect of repairing such sets. 

THE honour of closing this series has been left 
to me, and on reading through the final contri- 
bution by my esteemed colleague, Gordon J. 

King, my first thoughts were that there is very little 
left for me to say. He has dealt very fully with 
the problem of identifying the valved and tran- 
sistorised receiver, making preliminary tests, then 
going on to deeper circuit -proving measurements 
without the aid of a diagram or any other informa- 
tion. This would appear to leave me with the paltry 
task of illustrating various components and set lay- 
outs, saying: "This is a valve, this is a transistor; 
behold ! a transformer, resistors, capacitors plain and 
pretty ... ", but I shall not insult you by reverting 
thus to square one. In this final article we shall take 
a look at a few of those things we were forced to 
skate over lightly during the previous parts, with 
particular reference to repairs that have to be carried 
out minus the aid of a service manual. 

SWITCHING SYSTEMS 
Everybody loves a mystery, but while the amateur, 

pottering about for fun, can afford to take his time 
in his investigations, the professional engineer has 
to charge for his time and must -often reluctantly - 
turn work away as a consequence. Hence, no doubt, 
his feeling that he resembles the conventional copper 
of the "who- dun -it ", plodding through his career 
while the amateur cuts straight through the servicing 
problems with panache. Hence also, these tales we 
hear too frequently of the man round the corner who 
did a simple job when the radio dealer refused (or 
failed) to do the repair. The refusal may have been 
because the "simple job" would have proved un- 
economic. 

Having got that off my chest, I should explain 
that it precludes an unconventional piece of advice - 
when tackling the unknown receiver, ignore the 
step -by -step approach and jump straight to the vital 
points. These are (a) power supply, (b) audio output, 
(c) post -frequency -changer signal amplifiers, (d) 
aerial circuits, in that order. 

Of the power supply section, most likely weak 
link will be the on /off switch. Even if the fault lies 
deeper, attention to the switch is the first and easiest 
proving test. It is easily identifiable, generally acces- 
sible, and, whether mains or battery receivers are 
being considered, performs the same function -to 
interrupt the supply. Elementary, you say ? But at 
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Test points around the power supply section are generally easy 
of access. 

this point we can make the first tests of a dead set. 
(Obviously, if the receiver shows signs of life, we 
jump straight to the next test.) 

Where a single -pole switch is used, i.e. with only 
two connections, it is reasonable to assume that the 
other line of the supply goes either to the primary 
winding of the mains transformer, in the case of 
a.c. operated equipment, or to chassis in the case of 
a.c. /d.c. or battery- operated equipment. Tests can 
be made "cold ", using an ohmmeter or some form of 
continuity tester -provided we take care to ensure 
that the supply of the tester does not exceed the 
anticipated supply voltage of the equipment. With 
the switch "on" a continuity reading should be 
immediate for mains -operated equipment, the low - 
resistance winding of the mains transformer primary 
being almost a short -circuit. 

A.C. /d.c. sets will give a reading of anything from 
a couple of hundred to several thousand ohms, but 
there will still be a continuity. Battery- operated 
equipment, especially transistor radios, may not be so 
simple to check in this way as the resistance across 
the supply will be as high as the designer could 
make it, and unless the meter voltage is somewhere 
near the working voltage of the battery decoupling 
electrolytic, we shall not even get our preliminary 
"kick" of the meter needle to tell us all is well. 
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Transformer windings can be traced by their d.c. resistance. It is 
wise to make specimen tests on transformers from the spares box 

to familiarise oneself with these winding resistances. 

POWER -ON TESTS 

It s always best to make any tests under operating 
conchtions. If we have already determined that the set 
is a mains -type, and have identified the mains trans- 
former by its size and shape, we can apply our a.c. 
voltmeter or test lamp to the supply line where it 
enters the set; or to another convenient spot such as 
fuseholder, voltage selector, etc. It will be necessary 
to check by visual inspection which leads the switch 
is in. . Usually, colour- coding is helpful. Having 
,applied one probe to the neutral, put the other on the 
incoming connection to the switch. A reading will 
prove the mains wire, at least! With the set switched 
"on" and the probe now transferred to the other 
terminal, a similar reading will prove the switch to 
be in order-operating it once or twice will confirm 
that it is making and breaking. 

Next, we can make a rapid proving test of the 
primary winding by putting the meter on each switch 
term: nal with the switch "off ". If we get a reading, 
there must be continuity, and we can dig a little 
deeper. No reading, and we can confine our investi- 
gations to the input circuit. Keep the "live" probe on 

Fig. f: By tapping along the circuit from a fixed point, in the 
sequence A -H, open- circuits are quickly revealed. 

the incoming terminal and tap the other along the 
"neutral" line, point by point until the reading is 
lost. Figure 1 shows the procedure, postulating a 
receiver with the usual safety and adjusting bits and 
pieces. 

A little thought now will show us that this could 
as easily have been done with a simple neon tester, 
by first checking the mains polarity, then connecting 
our set to the mains so that the "live" pole was fed - 
as it should always be -to the switch. If there is an 
open -circuit in the primary circuit, simple tapping 
along with a neon from H towards A very quickly 
reveals it at the point where the indication vanishes. 

D C B 

To H.T. 
rectifier 

Fig. 2: The ubiquitous neon tester is useful for rapid continuity 
tests of AC /DC receivers, with the power applied in the correct 

polarity. 

This is a quicker method of fuse testing, or heater 
chain testing of a.c. /d.c. sets, than laboriously dis- 
connecting various circuit points and making con- 
tinuity tests -though there may be need to do this 
later. An example of this is the snap tester of the 
television engineer, faced with a "dead" set, who 
taps his neon on the c.r.t. heater and knows, if he 
gets a flash with the mains correctly connected that 
(a) the mains dropper and heater chain are intact, 
and (b) that the return half of the input switch, or 
the wiring, are open -circuited; a common fault. Even 
more common, as Gordon King has pointed out, is 
an open- circuit mains dropper series resistor and, 
here again, the neon tester can do all that is needed 
in the way of testing. We simply tap along the line 
from point to point as shown in Fig. 2 until we lose 
the neon's flash. It should hardly be necessary to 
stress that the foregoing assumes that there is a 
break in the circuit: no break, and one would 
naturally expect the voltages to decrease from live 
toward neutral. 

We have already touched upon double -pole 
switches, and note in passing that the failure of one 
pole is an extremely common fault, certainly worth 
a "first test ". Again, the neon will show this up 
immediately by application on the switch terminals 
themselves. With the mains connected correctly (red 
to live, black to neutral with standard colour -coded 
cable), a flash from one terminal only indicates the 
live pole open, and from three terminals, the 
neutral pole open. Such a test takes less time than 
typing this sentence. 

BATTERY- OPERATED EQUIPMENT 
One vital factor discriminates between mains and 

battery switches -and this, quite simply, is the supply 
voltage. Elementary again ? Yes, but we must 
remember that when a switch handles a fairly large 
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Strength Meter (5) R.F. and I.F. Gain Controls (6) Beat 

Frequency Oscillator. The receiver is operational at each 
stage, the further stages adding improvements. 

(B) MICROPHONE PREAMPLIFIER 
3- transistor high -gain unit for boosting low level audio 

signals, designed for general amateur tape recording 
systems, indoor and outdoor, and to increase input 

from low output microphones. 

(C) ONE -SIXTY SUPERVERTER 
"Top- band" converter covering 1 8 -2 OMc /s. For mobile 

working in conjunction with a 12V transistor 
car radio receiver. 

(C) .r 
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current at a high voltage, some small contact resist- 
ance will be overcome by the power in the circuit. 
There may even be a little loss across the switch - 
sometimes the on /off switch of a mains radio or 
television receiver can get quite hot because of this 
loss, to the point of smelling, yet the set still goes 
on working. Battery -operated, low- voltage equipment 
requires near -perfect switch contacts. If your ohm- 
meter gives any reading at all across a switch that 
is ostensibly "closed" immediate attention is needed. 

This observation is prompted by memories of the 
large number of battery receivers and tape recorders 
the author has had to service which have suffered 
from chemical action as a result of batteries having 
been left in the set too long. The corrosion may 
have been cleaned off and all may appear to be 
well but it needs only a very fine film on the 
blades or leaves of a switch which is often exposed 
(there being no danger, as with mains equipment). 
However, if the switch is of this "open" type, it 
becomes that much easier to clean. 

We have already dealt with the cleaning of 
switches, but there may be one or two practical 
points worth underlining. Ordinary switch -cleaner 
fluid has a certain "scouring" property, but relies for 
its efficiency on the wiping action of the switch 
contacts and is thus more effective with rotary or slid- 
ing switches. Very often, in small transistor radio 
sets, the switch consists of a plastic cam that presses 
one blade into contact with another. There are two 
points to watch here. First, as the blades "age" with 
use, the moving one will tend to sag at the root 
end and the temptation is to bend it. Take care, for 
the action of the cam may not then be enough to 
ensure a good, firm contact. Bend the fixed contact 
up towards the moving one a little, instead. 

Secondly, the contact area is important, and quite 
often this is increased by the blades having been 
formed into spoons at their end. Any bending due to 
age or an effort to recover good contact, may reduce 
this area. Not so important on low- consumption 
equipment, it becomes very important with such 
things as car radios, where a higher current passes 
through the contacts. 

VULNERABLE SWITCHES 
Because of this low -current feature, quite simple 

switches will be found on transistor radios. On more 
than one model, the supply on /off is part of the 
wavechange switch printed slider, and the prime 
fault here is that the slider support runner eases 
with age, or heavy thumbing, and the spring con- 
tacts of the switch flatten. Repairing these is a 
matter of great patience and the use of a good 
pair of tweezers. An even more popular type is the 
small "block" slider, and a somewhat similar trouble 
can occur. Pressure will cause the bent clamps that 
retain the contact -blades support to "give" slightly, 
and intermittent contact results. A little careful pres- 
sure with a screwdriver blade may do the trick, but 
it is sometimes necessary to remove the switch and 
apply parallel pressure to top and bottom by clamp- 
ing in a vice -lightly ! When this kind of repair is 
carried out on a double -throw switch, it is helpful 
to wedge it in the central position. The slider blades 
bridge both contact fixed sets and there is no ten- 
dency to distortion as the two sets overlap more 
closely. 

Leaving the supply section, we can remain with 

Many radio components depend on spring pressure for electrical 
contact. This dismantled preset resistor shows the vulnerability 
of spring contacts, depending ultimately on the grip of a 

toothed clip. 

switches for a moment because our next move, to 
the audio section, embraces one particular switch that 
causes more trouble than it is worth. This is the isola- 
ting switch often fitted on the earphone socket of 
a transistor radio or tape recorder. The use of phono 
or tip -and- sleeve jacks is widespread, and each has 
its drawbacks. There are two types of phono switch 
contact sockets, one using a wire which is simply 
pushed away by the inserted pin, and the other an 
angled blade end, similarly pushed away. With the 
earphone inserted, all is well. Remove it, and the 
set is dead. The trouble is quite obviously a faulty 
loudspeaker switch contact on the phono or jack 
socket. Unfortunately, when we come to test a dead 
set, we have usually left the earphone in the car, or 
the cat's basket, and we must then tackle the switch 
by temporarily short -circuiting the contacts. Please 
take care -if you short the wrong pair, the output 
transistors will object by going on strike ! 

OUTPUT SECTION 
Having arrived at point (b), we can take a quick 

look at some tests on a completely unfamiliar mains 
receiver. We are assuming that the power supply is 
in order. The h.t. can be tested at any one of several 
points, depending on the layout of the set, but one 
point where there will always be the full high ten- 
sion voltage, and which comes next in our list of test 
places, is the output transformer. On many receivers, 
it is used as part of the smoothing circuit, and h.t. 
drain will cause open- circuiting. If this happens, 
with tetrode or, more especially, pentode output 
stage, the valve will glow red -hot. This sympton 
should always direct one to the output transformer. 
Remember that a high resistance joint at the lead - 
out wires of the winding may cause intermittent 
arcing, especially if the loudspeaker has been 
disconnected. A transformer thus damaged is not 
safe to use again. 

On audio amplifiers, or any higher -powered 
equipment, great care must be exercised not only to 
avoid an open -circuited output but also to maintain 
correct loading. So a I5 -ohm speaker, though it may 
be of better specification rating than the existing 
3 -ohm one, will not be correctly driven, and may 
not only effect no improvement but may result in 
positive damage. 

TO BE CONTINUED 
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AGRID Dip Oscillator is invaluable to the radio 
constructor who would rather make his own coils, 
i.f. transformers etc. than buy them, in addition it 

can be used for calibrating transmitter and receiver 
dials, aligning receivers, measuring inductance and 
capacitance, etc. The circuit described is more refined 
than commercial instruments, having a very wide 
frequency range (from 170kc /s to 150Mc /s in I 1 ranges), 
excellent stability, and facilities for modulating the r.f. 
and listening to the modulation of incoming r.f. 
signals. It should not cost more than £5 as there are no 
expensive parts. The transformer should cost about 
IOs. and the meter (which can be obtained on the sur- 
plus market) about 8s. Most commercial G.D.O.'s cost 
well over £10 and have fewer frequency ranges (some 
do not oscillate below 1 Mc /s). 

It should be pointed out that the reader must have 
access to an accurate standard for calibration -this 
may be either: (a) a communications receiver and 
v.h.f. receiver; or (b) an r.f. signal generator. 

Basically a G.D.O. is an r.f. oscillator, which has its 
amplitude of oscillations measured by a micro- ammeter 
in the grid circuit, see Fig. 1. Note the meter polarity; 
when oscillating there is an a.c. voltage across the tuned 
circuit, consisting of the coil LI and the variable 
condenser VC1. This voltage is rectified as follows: 
when point A is positive with respect to earth, positive _ 

grid current flows preventing current from passing 
through the meter. If however point A is negative with 
respect to earth, no grid current flows and current 
passes through the meter. The meter cannot follow 
the instantaneous current and measures the mean value, 
which is proportional to the oscillator amplitude. 

This amplitude will drop if energy is lost from the 
oscillator. Hence, the meter reading will fall if a tuned 
circuit which has a resonant frequency (f) equal to the 
oscillator frequency (F) is brought close to LI. Figure 3 
shows the meter reading against F, which is adjusted 
for minimum meter reading. During this test, the 
external tuned circuit is slowly withdrawn from LI 
whilst readjusting VCI until the meter pointer just 
moves, for otherwise the oscillator frequency will be 
"pulled ". C2 and C3 prevent r.f. currents from passing 
into the power supply and the meter. 

A practical G.D.O. does not use the simple oscillator 
as it would be tedious to wind two sets of coils for each 
range. Transistor oscillators were tried but none were 
sufficiently stable, and few had the frequency coverage 
needed. The author's circuit uses a Colpitt's oscillator 
which is very stable and has the advantage that the coil 
is at earth potential. On the lower frequency ranges the 
centre -tap is required but at high frequencies the cir- 
cuit oscillates without it, see Fig. 4. 

The valve used should have low inter -electrode 
capacitances because these are in parallel with the 
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fig. 1: A basic Grid Dip Oscillator circuit. 

Fig. 2: Showing the flow of grid current. 

tuned circuit. Valves tried, 
including EF80, ECC81, 
ECC82 and surprisingly 
ECC85, were found to drift 
quite considerably. The 
acorn triode type 955 was 
the most successful, and has 
the merits of small size, low 
heater current (0.15A at 
6.3V) and low cost. Its 
maximum ratings are 200V 
anode voltage and 10mA 
anode current. 

Circuit description 
The author's full circuit diagram is shown in Fig. 5. 

This is considerably more complicated than the basic 
circuit of Fig. 1 to increase the versatility of the instru- 
ment. The circuit is divided into two sections: (a) the 
Colpitt's oscillator and (b) the stabilised power supply 
and modulator. 

The Oscillator 
VC 1 is the calibrated tuning control whose value 

must be chosen according to the reader's needs. The 
author used 180pF each section and found that 11 coils 
were needed for a coverage from 170kc /s to 150Mc /s. If 
a higher value is used the oscillator would not work so 
well at v.h.f. If a smaller value is used more than 11 

coils will be needed, and is not recommended unless 
the full frequency range is not required. The value of 
VC1 can be decreased by removing a number of 
moving vanes from each section; be careful not to bend 
the remaining vanes. 

VC2 is a fine frequency control which is useful when 
tuning exactly to a frequency, it should have one static 
and one moving vane. The capacitors C2 and C3 are 
chosen so that they decouple r.f. but not a.f. The meter 
can be a surplus type as its calibration is unimportant 
and the f.s.d. need not be exactly 500µA. 

Oscillator frequency (F) 

Fig. 3. 

There are 5 positions selected by the switch SW 1 

(one position remaining unused): 
1. 170V are supplied to the oscillator by the stabi- 

lised power supply enabling v.h.f. coils to oscillate. 
2. This is identical to position 1 except that the neon 

modulator is in operation. 
3. 65V are supplied to the oscillator due to R4. The 

power of the oscillator is necessarily reduced because 
the grid current on the lower ranges exceeds 500µA 
with the switch in position 1. This position is normally 
used with all non- v.h.f. coils. 

4. This is the same as position 3 except that the neon 
modulator is switched on. 

5. The supply is discon- 
nected allowing the oscilla- 
tor section to be used as a 
field strength meter. 

The output socket enables 
a.f. modulations to be 
heard by connecting to an 
amplifier -the transistor 
one of Fig. 6 is suitable. 
With SW1 in position 1 or 3, 
beats with a transmitter can 
be heard whilst if the switch 
is in position 5, the oscilla- 
tor section acts as a receiver 
(as in a crystal set). The 
insertion ,of a jack plug 
disconnects the meter. Fig. 4: The basic circuit used. 

The Stabilised Power Supply and 
Modulator 

The double- triode V2 performs both these functions. 
The stabiliser works as follows: The cathode of V2b is 

held at 65V by N1 and R9, which prevents neon starva- 
tion. If the output voltage suddenly decreases, this drop 
is passed on to the grid of V2b by the neon N2 and N3. 
The anode voltage of V2b is thereby increased, and by 
the cathode follower action of V2b so is the cathode 
voltage of V2a, partially counteracting the original 
change. 

A stabiliser normally smoothes out a.c. ripples as 
well as d.c., but due to the filter (consisting of R6 and 
C5), a.c. voltages are not fed back. An a.f. signal 
injected at the grid of V2b is amplified and passed on 
at low impedance to the oscillator section. The internal 
modulator consists of N4, C9, and R13 forming a 
sawtooth generator. If C9 is increased the generator 
pitch decreases. 

The neon is switched by SWIb, which shorts to earth 
its supply. R12 prevents sparking in the switch when C8 
discharges. The oscillator pitch changes slightly with 

From 
output socket 

2.5mm 
Jack 
plug 

8.2kII BC1O9 

BC109 

O.22yF 

33k0 

+3V älv 11 

o 
2.5mm jack for 
MR6O earpiece 

(2500) 

1OOyF - 2200 
3V T OY 

Fig. 6: A simple transistor amplifier suitable for use with the 
G.D.O. 
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* components list 

Resistors: 
R1 22k12 
R2 68k52 
R3 68kO 1 Watt 
R4 15kí21 Watt 
R5 220kí2 
R6 330k52 
R7 220k12 
R8 470161 

R9 
R10 
R11 
R12 
R13 
R14 
R15 
R16 

220kS2 
270kO 
12ká2 
22kS2 
1 M O 
220kS2 
1161 1 Watt 
1800 

Transformer: 
T1 Mains output 200 or 250V 20mA and 6.3V ¡A 

Rectifier: 
D1 Silicon rectifier 800p.i.v. 500mA (BY100) 

Valves and Neons: 
V1 Acorn type 955 
V2 PCC84 (see text) 

Capacitors: 
Cl 
C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
C10 
C11 
C12 
VC1 
VC2 
TC1 
TC2 

100pF ceramic 500V 
2200pF ceramic 500V 
1000pF ceramic 500V 
100pF ceramic 500V 
0.11LF 250V 
32µF 64V electrolytic 
01µF 250V 
01µF 250V 
2000pF 250V 
32µF 350V electrolytic 
32µF 350V electrolytic 
4700pF 500V 
180 180pF (see text) 
5pF max. (see text) 
3 -30pF beehive 
3 -30pF beehive 

N1 -4 Radiospares type neons 

Sockets: 
S1 All -dry battery socket (see text) 
J1 2.5mm. jack 
J2 2 5mm. jack 

Switches: 
SW1 2p. 6w. wavechange 
SW2 Mains toggle s.p. 

Meter: 
M1 0-500/LA (see text) 

Miscellaneous: 
Aluminium for case; B9A valveholder; Veroboard; 
knobs; perforated zinc; Perspex; plywood; handle; 
wire etc. 

Fig. 5: The complete circuit of the Grid Dip Oscillator. 
The coils are plugged into Si. 
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stabiliser output variations, thus providing an audible 
indication of the stabilisation efficiency. R8 and C8 
filter out any negative feedback of the modulation 
signal. 

The input socket can be used for modulating the 
oscillator with an external signal. This must not exceed 
4V r.m.s. or severe distortion results. It is best used when 
SW 1 is in position 1 or 3. 

The stabiliser valve used by the author is a PCC84 
whose performance is quite satisfactory with 6.3V 
heater although it is normally rated at 7V. An ECC84 
would be better but valves such as ECC81 and ECC82 
were found unsuitable because the voltage dropped 
across them at 8mA anode current prevented adequate 
stabilisation. 

The transistor amplrllm can be easily built into a small plastic box. 

The mains transformer must be capable of supplying 
6.3V at ¡A and 200 or 250V at 20mA. 250V is preferred 
for the h.t. but the author found 200V quite satis- 
factory. The transformer must be small to fit into the 
case. A silicon rectifier with a p.i.v. of 800V is used for 
h.t. rectification because of its small size and efficiency. 
The double capacitor (CIO and CI I) should have a 
working voltage of 350V because .surges reach at least 
300V when switching on. The maximum diameter of 
this component in the plan is one inch. C12 prevents 
r.f. currents being transmitted along the mains, and 
should have an a.c. rating of at least 250V. 

Constructional details 
The two pieces of 18 s.w.g. aluminium 9 x 6tin. are 

drilled and bent as in Fig. 7. The meter cut -out and VCI 
mounting holes must suit the components to hand. 
Ventilation is important for a G.D.O. and thus a 

C6 R9 R7 C8 N2 C7 R8 N4 R12 

0 
0 

0 
o 

0 0 
000 

0000000 00000_o 
000 

0 0 0 0 
0000 0 

00 
0 0 

63V HT 

T1 

Top Side Bottom Side 

4 2 261 6.25 = 
D II ng details....... Vela e__%%Zma. c... _Vela . d......48n for feet e to ,ut .00dscreWs 

Fig. 7: Details of the aluminium case. 

matrix of bin. holes is drilled in the sides as well as 
fitting perforated zinc to the underneath. A handle is 

fitted to one side as shown and serves for easy manipu- 
lation. 

Three eighths inch plywood is used for the ends to 
fasten the aluminium and must be shaped to produce a 
good fit. One end is drilled for the mains transformer 
and the mains lead -in cable, and the other end takes the 
coil socket (S1). "All -dry" battery plugs are ideal but 
any plug and socket system with 3 connections will 
suffice. 

The construction of the pointer for VCI is shown in 

Fig. 8. For the dial a circle 4in. in diameter is cut out 
of thick white card and stuck on to the aluminium as 
shown in Fig. 7. If the mounting screws of VCI are 
large, either a double thickness of card is used or the 
Perspex pointer cut away. 

2. 

Edge'C' 

14a dia 

dge 
144 Per' spex 

Fig. 8: The Perspex pointer. 

The Veroboard for the modulator and stabilised 
power supply is shown in Fig. 9a, this avoids much 
wiring up in confined spaces. First the Veroboard 
should be cut to the required shape, the hole for the 
valve drilled and then the copper strips broken as in 

Fig. 9b: The components can now be wired -many 
have to be on end. The double capacitor (CIO and C 1 I ) 

should preferably be wire -ended but a can or prong 
type can be accommodated by drilling holes for its 
terminals and soldering each to a strip. The silicon 
rectifier's leads should be held with pliers during 
soldering. 

Line scratched on 
under side and inked 

Position 
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Fig. 9: The modulator and stabilised power supply are constructed on Veroboard; (a) shows the positioning of the components and 

(b) the underside wiring and copper strip interruptions. 
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The oscillator section cannot be wired on Veroboard 
as all signal leads must be short for v.h.f. oscillation. 
The acorn is supported by its wiring and situated close 
to the ventilation holes. In Fig. 10 the switch and acorn 
are rotated through 90° for clarity. A word of advice 
when soldering the acorn- remove the soldering iron 
as quickly as possible for otherwise the short leads will 
conduct heat to the glass and break it. 

SW1 and V1 turned through 90` 

sw1 V1 from top VC2 

Veroboard 

C3 C2 
R2 

ha 
955 

connections 

rc1 

G24 

Tag strip 
mounted on VC1 

M26 
3,g plywood 

Fig. 10: The wiring of the Oscillator section. 

When the separate sections are wired the connections 
are completed between the sections and T1, JI, J2 etc. 
At this stage all wiring should be carefully checked 
against the full circuit diagram of Fig. 5. 

The instrument is now ready for switching on and 
carrying out the following tests: 

1. Turn SW1 to position 5 and connect a voltmeter 
across C10. Switch on and the voltmeter should im- 
mediately rise to about 280V for a 200V winding and 
350V for a 250V winding. If the voltmeter reads very 
different switch off at once and check the power supply 
wiring. 

2. With SW1 still in position 5 measure the cathode 
voltage of V2a, this should be about 165V. If this is not 
observed a fault in the stabiliser is suspected. 

3. Move the voltmeter to the anode of the acorn- 
the reading obtained should be approx.: 

Positions 1 and 2: 75V; 
Positions 3 and 4: 30V; 
Position 5: OV. 

4. Measure the cathode voltage of V2a as the switch 
is moved through its positions -the variations in meter 
reading provide an indication of the stabilising action. 

The instrument probably works and it is now neces- 
sary to wind the coils. 

Winding the coils 
The author's method of coil construction is shown in 

Fig. 11. A trial coil of about 25 turns (not centre - 
tapped) is wound using 28 s.w.g. enamelled copper 
wire which should tune the G.D.O. in the 5- 20Mc /s 
region. The coil is inserted into Si and with SWI in 
position 3 the meter should read about two -thirds of 
f.s.d. The multiplication factor (= maximum frequency 
+ minimum frequency) of this range must be found. 
The number of coils and the calibration accuracy 
depend on this factor, and the author found 2.5 reason- 
able. There are two methods of finding its value, (a) 
using a communications receiver with a short aerial; 
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SW1 should be in position 4; (b) using an2.f generator 
very loosely coupled to the coil. 

SW1 should be in position 3 and the transistor ampli- 
fier of Fig. 6 used to listen to the beats. The frequency 
of the extremities can be found and TCI and TC2 
adjusted until the factor is 2.5. Beware of tuning to 
harmonics of the G.D.O. 

For winding the other coils the easiest method is to 
use an r.f. generator (or another G.D.O.) and listen to 
the beats. Trial and error methods are used to adjust 
the number of turns on each coil- enabling the use of 
various wire gauges and formers. 

For winding coils of lower frequency, the r.f. genera- 
tor is left tuned to the lowest frequency of the range 
above. The number of turns on the new coil is then 
increased until the new range just overlaps the old. 
The same procedure is continued until the lowest 
required frequency is reached. The oscillator amplitude 
decreases as about 1 Mc /s is reached, indicating that 
centre -tapped coils are needed for lower frequencies. 
For ranges less than about 600kc /s use coil formers 
fitted with ferrite cores and to minimise the self - 
capacitance of the coils below about 400kc /s use 
d.c.c. wire. 

i 

1 - -3' depending 
on windings 

All-dry 
battery plug 

Fig. 11: The Author's method of coil construction. 

When winding coils of higher frequency the r.f. 
generator is left tuned to the highest frequency of the 
range below and turns removed from the new coil 
until the new range just overlaps the old. Thicker 
enamelled wire should be used for v.h.f. coils and the 
last range is a short- circuit at the pins of the plug. 
When the meter reading is less than a third of f.s.d. 
over the complete spread of VC1, SW1 is turned to 
position 1. On the last range oscillation will probably 
not be sustained at the low frequency end of VCI. 

A very similar method (but more tedious) utilises a 
communications receiver for the coils up to about 
30Mc /s and a v.h.f. receiver for the higher ranges. In 
this case the output from the G.D.O. should be modu- 
lated (SW I in position 4 for the low ranges and position 
2 for the highest ranges). Most communications recei- 
vers tune from about 1 Mc /s to 30Mc /s, and so below 
1 Mc /s harmonics must be tuned. A method of finding 
the fundamental accurately is to find out roughly the 
difference between two successive harmonics, and then 
divide the frequency of one by a whole number giving 
a result near the rough difference. 

Above 30Mc /s a v.h.f. receiver must be used -the 
frequencies that a v.h.f. set can pick up (as harmonics it 
necessary) are: 27.3- 36.7, 44-55. 88- 110Mc /s. Unfor 

Centre tap 
(it necessary) 

Tapped brass 
6BA bolt 
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tunately these bands do not comprise a continuous 
scale, but are sufficient for winding the coils as an exact 
amount of overlap is not important. The coils are now 
wound with adhesive tape to keep the windings in 
position. 

Interior view of the completed G.D.O. 

Six evenly spaced circles are inked on the 4in. dia- 
meter piece of thick card and each semicircle is used to 
calibrate a range. The outer circles allow for more 
accurate calibration and the reader should decide the 
layout of the dial. If an r.f. signal generator is available, 
the calibration is straightforward as harmonics do not 
have to be used (SW 1 should be in position 1 or 3). 
Mark in pencil along edges "C" of the pointer fre- 
quencies not closer than k-lin. apart on the required 
semicircle and subdivide these when the scale is com- 
pleted in indian ink. 

In the absence of a signal generator, a communica- 
tions receiver may be used to calibrate up to the limit 
of the receiver (SW 1 should be in position 4). Above 
this a few bands may be calibrated by means of a v.h.f. 
set (SW1 in position 2). Luckily, due to the very small 

self- capacitance of the coils above about 15Mc /s, these 
scales are proportional, thus to complete the scales 
the remaining calibration marks can be made by 
calculation. 

Having finished the scales in ink, the dial is covered 
with adhesive transparent plastic to protect it. 

Uses 
Measuring Inductance: The coil (L) is placed in 

parallel with a known capacitor (C) and the resonant 
frequency (f,) found with the G.D.O. If the coil has 

only a few turns, the formula f1- 27rLCcan 
be used. 

If the coil's self- capacitance is large the resonant fre- 
quency (f2) is found without C connected. The two 
equations obtained are: 

1 1 

fl 
2aV/L(C +C.) 

and f2- 
21rA/LC. 

where C. is the self -capacitance of the coils. 
Eliminating first C. and then L gives: 

L-1"2 
p and C.-fe C 

4T.2 fi e 

Measuring low capacitance: The G.D.O. is adjusted 
to the resonant frequency of a coil in parallel with a 
variable condenser (vanes closed). The unknown capa- 
citor is connected also in parallel with the coil, and the 
variable condenser is turned until the circuit again 
resonates with the G.D.O. The scale of the condenser 
can be calibrated directly in pF. 

Alignment of receivers: This can be effected by the 
same method as used with r.f. generators -remember 
to couple the G.D.O. loosely to the receiver especially 
when the front end is being tested. 

F.M. TUNER 
-continued from page 753 

easier to wind the coils after mounting the formers 
rather than before. 

The aerial coupling transformer T1 is made on a 
Radiospares type A dust iron core. Primary and second- 
ary are wound together (bifilar wound) to sit tightly in 

Fig. 6: Coil details. 

L1 

Start 
Finish 

T1 

the threaded groove. It is mounted by passing a piece 
of stout wire through the hexagonal centre hole. 

The windings of T1 can be cemented with poly- 
styrene or balsa cement immediately after winding, as 
also can L5. L3 and L4 should not be cemented until 
the final tuning has been completed. 

Coil details are shown in Fig. 6. 

Wiring and alignment instructions next month. 

L2 
Start 

4 
- Finish 

Wire 
support 
soldered 
to chassis 

5 +5 turns, 32s.w.g. en- 
amelled, bifilar wound in 
groove of RS type A core. 

L3 

Bend round 
feed through 
to collector 
and solder 

L4 

Connection to gang 
t(C4a) ,(C4b) 

3; turns, 22s.w.g. tinned 
copper, spaced approx. dia- 

meter of wire 

So der to 
rchassisy 

(J 

2 turns, 22s.w.g. 
tinned copper, spac- 
ed approx. diam. of 

wire. 

L5 

8 turns, 26s.w.g. 
enamelled, close 
wound sin. diameter, 

self -supporting. 
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LETTERS... The Editor does not necessarily endorse the views expressed by correspondents. 

Avoid 'em Mate! 
Congratulations on your inter- 

esting "Audio Supplement" part 
one of which was published in the 
October 1968 PRACTICAL WIRELESS. 

In the article you, quite correctly, 
caution readers on the use of loud- 
ness controls. I would like to go one 
step further if I may and ask en- 
thusiasts to avoid them altogether. 

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

The misconception is this. If one 
were at a live concert and moved 
from a front seat to a back seat in 
the concert hall, the sound in- 
tensity would appear to fall with a 
more noticeable loss in the lower 
frequencies. Therefore to produce a 
natural sound a system should give 
the impression of being at a greater 
distance from the source when the 
volume is turned down, without fre- 
quency compensation! With a loud- 
ness control one gets the impression 
of low register instruments being 
near while the rest of the orchestra 
is in the distance which is hardly 
natural! And the murky obscure 
sound which results from the use of 
a loudness control can hardly be 
called hi -fi. To give a natural sound, 
which is what is required, the system 
must give a natural tonal balance. 
Why then use tone controls at all 
you might argue? Fair comment, 
but I would say that tone controls 
should really be set flat. Any 
adjustment to compensate for a 
system deficiency should not cause 
a deviation from a flat response. 
Once set for a particular condition 
they should remain at that setting 
regardless of the sound level used. 
-Iain Smith (Warwickshire). 

Station' 20Y 
Wt n I came across these photo- 

graph, long since thought lost dur- 
ing moving recently, it occurred to 
me that some of your readers might 
be interested to see a 1922 amateur 
"Ham" station, 20Y, which opera- 

774 

ted on 1,000 metres, and wave- 
lengths up to 180 metres at that 
time and 440 metres instead of 
1,000 metres shortly afterwards. 

Station "20Y" was my own and 
was authorised by the GPO. It was 
also designed and built entirely by 
me, though some of the compo- 
nents were obtained from a store in 
Lisle Street. I had a small workshop 
including a 3Iin. lathe, in which 
many of the components were 
fabricated. 

The front panel of the transmitter- receiver 

Internal view showing then" coil formers 

The top photo shows the trans- 
mitter- receiver panel with the re- 
ceiver on the left, using V24 valves 
and an R valve for reception. 

The internal view shows the in- 
ductances, all wound with Litz wire 
on 3in. ebonite formers. The 
spindle of the variometer is visible 
between the top windings, all home 
made. 

I forget the dimensions, but I 

think they were about 22 x 18 x 8in. 
and the panel was sin. matt 
ebonite. 

The aerial was a twin inverted L 
spaced 5ft., 35ft. high and 60ft. top. 
Radius of operation was about 130 
miles with an aerial current of 
approx. 0.5 amp. 

I shall be glad to answer ques- 
tions and supplement the above 
data if desired. The station became 
2JL India in 1924 -8. 

You may be interested to learn 
that I am now 77 and since 1 have 
retired I have kept my hand in with 
transistor sets and equipment. - 
E. J. Hobbs (72 Eastbrook Road, 
London, S.E.3). 

Note from a SWL 
I agree with J. Bennett of Nun- 

eaton as I also enjoy listening to the 
Amateurs and by listening one can 
learn a few things from them. In 
reference to the Beginners' Licence 
I think it is a good idea. I think that 
some of the Class "A" could do 
with starting all over again, some of 
them do tend to use their rigs as 
telephones and sometimes keep the 
air cluttered up with lots of non- 
sense. I listen to the Amateurs on all 
bands and at present have been 
picking up the Americans on the 
27Mc /s band and have enjoyed 
every minute of it. I have also 
picked up an American Police 
Radio Station on 27.3Mc /s "A" at 
1700 hrs. GMT every night for a 
week. I get some real DX at times 
on the 15 and 10 metres. I own a 
CR -100/5 with a Codar PR 30 pre - 
selector. I use a 75ft. `:L" type 
aerial, also a 66ft. indoor, diamond 
shape and sometimes I use a TV 
aerial. I have 56 countries and 21 
zones and have over 500 QSLs 
altogether. I listen to everything 
there is on the air and think it is a 
grand hobby. -A. Gavin (Cheshire). 

Solid State 
In answer to Mr. Tomlinson's 

enquiry about "Solid State ", I 

would like to explain what this 
actually does mean. 

It is a term first evolved by Pye and 
an American concern for the Achoic 
Box Hi -Fi system, since then it has 
been applied to more equipment 
than it should have been. 

When electrons flow in conven- 
tional equipment usually there is 
nothing to impede this flow, as in a 
valve there is a vacuum, or in the 
case of a transformer they travel 
between the poles in almost free air, 
so of course some of them are lost 
on the way, but in semiconductors 
the electrons travel through solid 
matter as in transistors, diodes etc., 
and an absence of valves or trans- 
formers, tuning gangs etc., can 
identify a piece of equipment as 
solid state. In other words the 
electrons pass through solid material 
throughout the circuit with no 
"gaps" for them to jump across, 
hence solid state. However since 
some equipments have mains trans- 
formers they cannot be truthfully 
referred to as Solid State. -Michael 
Davison (Sunderland). 
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DE LUXE PLAYERS 
PORTABLE CABINET As IOus- 
trated. To fit standard 69 player or autoehanger. / 
RCS AMPLIFIER 8 WATT. 
Ready made and tested. This 
is a 2 -otage unit using a 
triode pentode con- 
denser coupled valve 
giving 8 watts out- 
put into a 8 ohm 
loudspeaker. Tone 
and volume controls 
mounted on chassis 
with knobs. Supplied 
with loudspeaker and 
valve UCL82. Frequency res- 
ponse 60.12,000 cps. 59/6 Sensitivity 200mV. 

SINGLE PLAYERS MONO 
BSR 0U7 9v. 
Battery Model .. 14.19.6 
EMI Junior Mains 62.19.6 
Garrard SEP22 .. 66.19.6 

Post 6/6 
each item 

AUTOCHANGERS MONO 
BSR Supersim £8.19.6 
Garrard AT60 112.19.6 
BSR Transcription 17A70 
Stereo /Mono 512.19.6 

All fitted LP /78 styltt mono pickup crystal complete. 
Stereo /mono 20 /- extra except ÚA70 

GARRARD TEAKWOOD BASE WB.1. Ready 65 out out for mounting 1000, 2000, 8000. SPEC, AT80. 
GARRARD PERSPEX COVER SPC.1 for WB.1 EACH 

PICK -UP ARM Complete with ACOS LP -78 GP87 and Slylii 
29/6; Xtal GP87 17/6; Stereo Ceramic 85/ -. 

CRYSTAL MIKE INSERTS 
1} din. 6 /6; ACOS 11 x lin. 8/6. BM, 1" dia. 9/6 
MOVING COIL MIKE with Remote Control Switch 19/6 

PORTABLE 
TRANSISTOR 
AMPLIFIER 
PLUS 
DYNAMIC 
MICROPHONE 
A sell- contained fully 
portable mini p.a. system. 
Many uses - ideal for 
Parties, or as a Baby 
Alarm, Intercom, Tele- 
phone or Record Player, 
Amplifier, etc. Attractive resin 
covered cabinet size 12 x 9 x 4in. with 
powerful 7 s 4in. speaker and !our transistor one watt 
power amplifier plus ultra sensitive microphone. Uses PP9 
battery. Brand new in Makers` carton with full makers' 
guarantee. World famous make. All for 

only 90 /- Post Free 

WEYRAD P50- TRANSISTOR COILS 
RA2W bin. Ferrite Aerial Spare Cores 6& 
with ear aerial eon.... 12/6 Driver Trans. LFDT4 9/6 
Oso. P50 /10 6/4 Printed Circuit, PCA1. 9/6 
I.F. P50 /200 470 ko /a 5/7 J.B. Tuning Gang .... 10/8 
3rd 1.F. P80 /8CC e/- Weyrad Booklet 2/- 
Teleseopio Chrome Aerials bin extends to 28in. 5/ -. 
Ferrite Rods 8 s lin. 4/-; 6 x tin. 5/ -. 

VOLUME CONTROLS 
Long spindles. Midget Sise 
5E. ohms to 2 Meg. LOG or 
LIN. LIS 8/-. D.P. 8/- 
STEREO L/S 10/6, D.P. 14/8. 
5K. S.P. Edge type, 5/ -. 

80 Ohm Coax 8D yd. 

SEMI -AIR SPACED 
40 yd. 20 / -; 80 yd. 30 / -. 
FRINGE LOW LOSS 1/6 Ideal 825 lines yd. 

VEROBOARD 0.16 MATRIX 
2t x 51n. 8/8. x 81in. 8/9.31 x 8f in. 8 /8.81 v 61n.ó /2. 

EDGE CONNECTORS 16 way 6/ -; 24 way 7/6. 
PINS 86 per paoket 8/4. FACE CUTTERS 7/6. 

S.R.B.P. Board 0Q5 MATRIX 21in. wide 8d. per lin. 81in. 
wide 9d. per lin.; Sin. wide 11- per lin. (up to 171n.). 
S.R.B.P. undrilled 'Into. Board. 10 ,Sin. 8/ -. 

BARGAIN STEREO /MONO SYSTEM 
Attractive Slimline PLAYER CABINET with B.S.R. DABS 
Deck, 4 + 4 AMPLIFIER and TWO matched 
LOUDSPEAKERS Carr. 10 /6 f19.19.6. (Only 4 pairs of wires to Mtn). 

BAKER MAJOR £8 
30- 14,600c.p.s., Hi -Fi 

double cone, woofer and 

tweeter Done together 

with a ceramic BAKER 
magnet assembly having 

flux density of 14,000 
gauss and a total flux of 
145,000 Maxwells. Bau 
resonance 45 o.p.e. Rated 
20 watts. Voice coils 
available 8 or 8 or 15 

ohms. Price OS, or 
Module kit. 80- 17,000 
c.o.s. with tweeter, 
crossover, baffle and 

instructions. 210.19.8 

LOUDSPEAKER CABINET WADDING 18in. wide, 2 /BR. 

NEW TUBULAR 
2 /860V .. 2/3 
4/860V .. 2/8 
8/450V .. 2/8 
16/460V .. 8/- 
82/460V .. 3/9 
25/25V .. 1/9 
50 /60V 2/- 
SUB.MIN. ELECTROLYTICS 
2.50mF 15V 2 / -; 600, 
CERAMIC. 500V 1pF 
PAPER 350V -0.1 
500V -0.001 to 0.06 
1,000V -0.001, 0-0022, 
SILVER MICA. Close 
2 / -; 2,700- 5,600pF 
TWIN GANG. "0 
ton 10 / -; 500pF 
midget less trimmers, 
small 8 -gang 500pF 
SHORT WAVE. 
160pF, 2000F. 10/8 
TUNING. Solid dielectric. 
TRIMMERS. Compression 
100pF, 160pF,1 /8; 

ELECTROLYTICS 
100 /25V .. 2í- 
250/25V .. 2/6 
500 /25V .. 4/- 
8 +8/460V .. 8/6 
8 +16/450V.. 8/9 
16 +16 /450V 4/8 
82 +82/850V 4/6 

.1,2,4,6,8,18,15,80,50,100, 
1000mF 12V 3/8; 

to 0.01mF, 9d. D 
9d: 0.5 2/8; lmF 
9d; 0:1 1/-; 0.261 /8; 

0.0047, 0.01, 0.02,1 
tolerance 1%. 5 -500pF 

8/6; 6,1300pF -0.01, mid 
-0" 2080+ IMF, 

standard with trimmers, 
7/8; 500pF slow 

18/9. Single "0" 865pF 
Single 10pF, 250, 

each. Can be ganged. 
100pF, 800pF, 

eeramio 
250pF,1 /6 ;600pF, 7500, 

CAN TYPES 

16/600V .. 12 /6 
16 +ó00V . 7/6 
82 + 32 /260V 3/6 
50 +60 /3ó0V 7/- 
60 +100 /850V 11/6 

, 

1000mF 26V 7/ -. 
ses 11 -. 
8 / -; 2mF 160V 3 / -. 

0.5 3 /-. 
/6; 0.047, 04, 2 /6. 

1/ -; 580- 2,200pF 
6/- smelt. 

10/6; 8650, mtnia- 
9/6; 500pF 

motion, standard 9 / -; 
7/8. Twin 10/-. 

60pF, 7bpF, 100pF, 
Couplers 9d. each. 

500pF, 7/- each. 
80, 50, 70pF, 1 / -; 

1 /9; 1000yE, 8/6. 

BAKER "GROUP SOUND" SPEAKERS -POST FREE 
'Group25' 'Group 35' 'Group 50' 

Baw. 6 gns. 3ó 8z gns. ÿbp;: 18 gns. 
ALL MODELS "BAKER SPEAKERS" IN STOCK 

250V RECTIFIERS. Selenium i wave 100mA 5 / -; BY10010 / -. 
CONTACT COOLED } wave 6OmA 7/6; 85mA 9 /6. 
Full Wave Bridge 75mA 10 / -; 150mA 19/6; TV rents. 10 / -. 
NEON PANEL INDICATORS. 250v. AC /DC. 3/6. 
RESISTORS. Preferred values, 10 ohms to 10 meg. 
1w., iw., lw., 20% 8d.; 1iw. 8d.; 2w. 1l -; iw. 10', Bd. 
HIGH STABILITY. 4w. 1 %. 10 ohms to 10 meg. 2 / -. 
Ditto 5 %. Preferred values 10 ohms to 12 meg., 9d. 

b watt 0.5 te 8.2 ohm 8w. r 81- 
10 watt WIRE-WOUND RESISTORS < 8/- 
15 watt J 10 ohms to 8,800 ohms ß/- 

10K:16K,20E,26K,62E,10W.3/- 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
8 or 12v. outputs. 11 amp. 8/9; 2a., 11 /3; 4a., 17/6. 
CHARGER TRANSFORMERS, P. & P. 5/ -. Input 200 /250v. 
for 6 or 18v., if amps., 17/6: 2 amps., 21/ -; 4 amp... 30 / -. 

WIRE -WOUND 8 -WATT WIRE -WOUND 4 -WATT 
POTS. T.V. Type. Values STANDARD SIZE POTS. 

Carbon 
ohms 

to 28 mg' 4/8 LONG 
MS 
SPINDLE 

100 K., 7/6 
VALVE HOLDERS, MOULDED 9d.; CERAMIC 1/- EACH. 

NEW MULLARD TRANSISTORS 6/- each 
AMPLIFIER 0071, 0072, 0081, 0044, 0046, 00171, 0C170, AF117 

REPANCO TRANSISTOR TRANSFORMERS 
TT45. Push Pull Drive, 9:1 CT, 6 / -. TT48 Output, CT8:1, 6 / -. 
TT49. Interstage 20:1, 6 / -; TT82 Output 3 ohms, 4.6:1, 6 / -. 
PAIR 10W Amp. Transformer and circuit 46/-. 

Super Cone Tweeter 3 /in. square, 8- 17kc /s. 10W 17/8. 
Quality Horn Tweeters 2- 18ka /s, 10W 29/6. Crossover 16/6. 
LOUDSPEAKERS P.M. 8 OHMS. 21in. 8in, 4in, Sin, 7 
15/6 each; 8in 27/8; filin 22/6; loin 87/6; 8 - 5in. 21/-; 12ín. 
Double cone 3 or 16 ohm 85/ -; 10 . Bill. 30/ -. 
K.M.I. Double Cone 13i ' Sin., 3 or 15 ohm models. 46/ -, or 
with twin tweeters, crossover and H/D magnet, 79/6. 
SPECIAL OFFER! 8 ohm, 21in; 6 . 4in; 80 ohm. 2110, 21in; 

25 15/6 EACH 16 ohm, 
9ß11a' 

7 ß 4in 
hm, Sin; 

5in. WOOFER. 8 watts max. 80- 10.000 cps. 8 or 15 ohm 89/6. 
OUTPUT TRANS. EL84 etc. 4/6; MIKE TRANS. 50:1, 3/9. 
SPEAKER FRET Various Tyson samples. Send S.A.E. 

ALL PURPOSE HEADPHONES 
H.R. HEADPHONES 2000 ohms General Purpose.. 19/6 
H.R. HEADPHONES 2000 ohms Super Sensitive .. 85/- 
LOW RESISTANCE HEADPHONES 8 -6 ohms.... 85/- 
DE LUXE PADDED STEREO PHONES 8 ohms.... 79/6 

MINETTE 

TRANSISTOR MAINS POWER PACKS. FULL WAVE 
9 volt SOOmA Sine 44 x 2i x Iii. Crackle metal 49/6 
case. Output terminals. Switched. 
Half Wave 9 volt 50mA Size 21 x lita. Snap terminals 32/8. 
9 volt 500mA TRANSFORMER ONLY. 21 x 11 x 1Sin. 10/6. 

MAINS TRANSFORMERS Post 

260 -0-250 60 mA. 8.8v. Sa. Centre tapped 19/6 
250 -0-250 80mA. 6.8v. 3.6a. ß.8v. la. or 6v. 2a 80/- 

850 -0-860 80mA. 6.8v. 8.5a. 6.8v. la. or 5v. 2a 86/- 
800- O -800v. 120mA., 6.8v. 4a. C.T.; 11.8v. ßa. . 45/- 
MINIATURE 800v. 20mA., 6.8v. la. 21 x 2 x 1 tn 12/8 
MIDGET 220v. 45mA., 6.8v. 8a. 21 * 21 x tin 17/6 
HEATER TRANS. 6.8v. lia., 8 /6; 6.8v. 4a. 12/6 
Ditto tapped seo. 1.4v., 2, 3, 4, 6. 6.3v. li amp 12 /6 
GENERAL PURPOSE LOW VOLTAGE, Outputs 8, 
4, 5, 6, 8, 9, 10, 12, 16, 18, 24, and 80v. at 2a 80/- 
1 amp., 8, 8, 10, 12, 16, 18, 20, 24, 80, 88, 40, 48, 00 86 /- 
8 amp., 0-12v. and 0-18v 19 /6 
AUTO TRANSFORMERS 0- 115 -280v. Input /Output, 
60w. 18/6; 150w. 80/ -; 000w. 9218; 1000w. 176/ -. 

COAXIAL PLUG 1/8. PANEL SOCKETS 1/8. LINE 8 / -. 
OUTLET BOXES. SURFACE OR FLUSH 4/6. BALANCED 
TWIN FEEDERS 1/- yard 80 ohms or 300 ohms. 
JACK SOCKETS Std. open -circuit 2/6, closed circuit 4/6. 
Chrome Lead Socket 7/6. Phono Plugs 1 / -. Phono Socket 1 / -. 

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 21in. sides JACK PLUGS Std. Chrome 8/ -; 3.5mm Chrome 2/6. 
7 x 4in.. 5/8; 9 x 710., 8 /6; 11 x 8M., 6/8; 11 x 710. 7 /6; DIN SOCKETS Chassis 3 -pin 1/8; 6 -pin 2/ -. 
18 x Sin., 9/6; 14 x llin., 12 /6; 16 ,. 14in., 15/ -. DIN SOCKETS Lead 8 -pin 3/8; 6 -pin 6/ -. 
ALUMINIUM PANELS 18 e.w.g. 12 12 in. 8/6 ; 14 x 9 in. 6/8; 
12x8 in. 4/6; 10x7 in. 8/8; 8x8 in. 2/6; 6x4 in. 1/6. 

DIN PLUGS 8 -pin 8 /6; 5-Pin 6/ -. 

DE LUXE STEREO GRAM CHASSIS V.H.F., MW, SW 

Q MAX CHASSIS CUTTER 69vaalve pluseect. Mae 15 
Nagle 

x 6m . high. 09.19 
Complete: a die, a punch, an Allen screw and key 

}in. 18/- /in. 17/6 1 }in. 19/6 1iin. 24/- 2a /aela 44/S 

Ola. 16/- lin. 19/8 ltin. 20/8 11 in. 29 /- liin. 67/8 

Sin. 16/9 1'l.in 19/6 lain. 21/6 lin. 89 /- lin. sq. 36 /6 

'SONOCOLOR' CINE RECORDING TAPE 
5" reel, 900' with LP strobe marking., also eine light 
defleoter -mirror for synchronisation. 14/- snob. 
UNIVERSAL TAPE CASSETTES C60. OUR PRICE 14/ -. 

Tape Spools 2 /6. Tape Spikier 8 / -. Leader Tape 4/6. 
Reuter Tape Heads for Coleco models 2 track 21 /- pair. 

"THE INSTANT" 
BULK TAPE 
ERASER AND 35/. 
RECORDING Post 
HEAD 2/6. 

DEMAGNETISER 
200/260 v. A.C. Leaflet S.A.E. 

WAVE -CHANGE SWITCHES WITH LONG SPINDLES. 
ß p. 2 -way, or 2 p. 6 -way, or 8 p. 4 -way 4/6 each. 
1 p. 12 -way, or 4 p. 2 -way. or 4 p. 8 -way, 4/6 each. 
W aveohange "MAKITO" 1 p. 18 -way, 8 9.13-way, 8 p. 4 -way, 
4 p. 3 -way, 6 p. 2 -way, 1 wafer 12 / -, 2 wafer 17/ -, 8 wafer 22 / -. 

Additional waters 5/- each water up to 12 max. 
TOGGLE SWITCHES. sp. 2 /6; sp. dt. 8/6; dp. 8/6; dp dt. 4/6. 

MINI -MODULE LOUDSPEAKER KIT 
10 WATT 05/- Carr 5/- 

Triple speaker system combining on ready cut baffle. 
1 in. chipboard 10 x Olin. Separate Bass, Middle and 
Treble loudspeakers and crossover condenser. The 
heavy duty Sin. Woofer Bass unit has a low bass 
resonance cone. The Mid -Range unit is specially de- 
signed to add drive te the middle register and the 
tweeter recreates the top end of the musical spectrum. 
Total response 20- 16,000 cps. Full instructions for 8 
or 8 ohm matching. 

A.C. Mains Transformer. 
Chaula sise 7 - Si 4in. 
High. Valves ECL82. 
EZ80. Quality output 8 
ohm. With engraved fas- 
cia. valves, knobs, volume and tone controls, 69/6 
wired and tested. 12 month guarantee. Post 6/6 

ni..,a 

ALL EAGLE PRODUCTS 
SUPPLIED AT LOWEST PRICES 

BARGAIN AM TUNER. Medium Wave. 79/6 Transistor Superhet. Ferrite aerial. 9 volt. 
BARGAIN DE LUXE TAPE SPLICER Cuts, 17/6 trims, joins for editing and repairs. With S blades. 
BARGAIN 4 CHANNEL TRANSISTOR MIXER. Add 
mudoal highlights and sound effects to reeordings. 
Will mix Microphone, records, tape and tuner 59/5 with separate controls into single output. 9 volt. 
BARGAIN FM TUNER 88 -108 Mc /a Six Transistor. Ready 
built. Printed Circuit. Calibrated slide dial [6.19.6. 
tuning. Sim 6 4'8iin. Svolt. 
BARGAIN 8 WATT AMPLIFIER. 4 Transistor 69/6 Push -Pull Ready built, with volume ooatrol. 9v. 

40 -PAGE EAGLE CATALOGUE 5/- Post Free 

* RADIO BOOKS * (Postage 9d.) 
Praotioal Transistor Receivers 5/- 
PraotioalStereo Handbook 3/8 
Supersensitive Transistor Pocket Radio 8/6 
High Fidelity Speaker Enclosure. and Plans 6/- 
Radio Valve Guide, Books 1, 2, 3, or 4 ea. 6/- No. 5 ea. 8/- 
Practical Radio Inside Out 4/6 
Shortwave Transistor Receiver. 6/- 
Transis or Communication Sets 6/- 
Modern Transistor Circuits for Barmier. 7/8 
Sub -Miniature Transistor Receivers 8/- 
Wireless World Radio Valve Data 9/8 
At a glance valve equivalents 6/- 
Valves, Transistors, Diodes equivalent. manual .. 10 /8 
How to receive Foreign T.V programmes on your set 
by simple modifications 5/- 

SANGAMO 3 inch SCALE METERS 
Various oalibrations/movements, 500 Mieroamp; A.6/ 
1 MWlamp; 50 -0-50 Mioroamp, etc. S.A.E. for list. 

POCKET MOVING COIL MULTIMETER. 49/6 
0 -1,000 AC.IDC. ohms 0 to 100k, etc. 
SUPERIOR MOVING COIL MULTIMETER 99/5 0- 2- 500v.D.C. 20,000 ohms per volt, 0- 1.800v. A.C. 
Ohms 0 to 8 meg. 50 Mieroampe !Pull list Meters S.A.E.) 

BRAND NEW QUALITY 
EXTENSION LOUDSPEAKER 
Block plastic cabinet, 201t. lead and 
adapten. For any radio, intercom, tape 
recorder, etc. 8 to 15 ohms. PRICE 30/_ 
Sise: 71 x 61 , Sin. POST 1/6 

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 

Fu /I list 1/- Written guarantee with every purchase. (Export -send remittance and extra postage, no C.O.D.) Buses 133, 68 pass door. S.R. Stn. Selhurst Tel. 01 -584 -1865 
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111í, 135, 1T4, 334, 31'4, DAF9I, DF91, ÚK91. DL92, DL94. I 
Set of 4 for 17/6. DAF96, DOSS, DK96, DL96, 4 /or 

Radio 
Technicians 

enjoy exciting new scope now in 

Air Traffic Control 
There are opportunities in the National Air 

Traffic Control Service, a Department of the 
Board of Trade, for you to play a vital part in the 
safety of Civil Aviation. You'll work on the latest 
equipment including Computers, Radar and Data 
Extraction, Automatic Landing Systems and 
Closed- Circuit Television, at Civil Airports, Air 
Traffic Control Centres, Radar Stations and other 
engineering establishments including Heathrow, 
Gatwick and Stansted. 

If you are 19 or over, with practical experience 
in at least one of the main branches of telecom- 
munications, fill in the coupon now. Your starting 
salary would be £869 (at 19) to £1,130 (at 25 or 
over); scale maximum £1,304 (rates are higher at 
Heathrow). Non -contributory pensions for estab- 
lished staff. 

Career prospects. Your prospects are excel- 
lent, with opportunities to study for higher qualifi- 
cations in this expanding field. 

Apply today, for full details and application 
orm. 
r 

Write for details to: Mr. T. H. Mallett, B.Sc. (Eng.), C. Eng., 
M.I.E.E., Room 705, The Adel phi, John Adam Street, 
London, W.C.2 marking your envelope 'Recruitment'. 

Name 

Address 

Not applicable to residents outside the United Kingdom. 
RP W6 

NATCSNational Air Traffic Control Service 
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VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

ISETS 
079 418 
A7GT 7/8 
HEGT 7/8 
NWT 7/9 
R5 5/6 
45 4/8 
T4 2/9 
84 5/9 
V4 5/9 

' L'40 4/8 
5Y3GT 5/9 

Z4G 7/8 
6/30L2 12/8 

AL5 2/8 
AMO 8/8 
AQ5 4/9 

6AT6 4/- 
AU6 4/9 
HAS 4/8 
BEB 4/8 
13.18 7/- 
BW6 18/- 

61.3 2/9 
F13 8/8 
F14 9/- 
F23 18/8 
K76 2/8 
K8G 4/8 
L18 8/- 
1'8(1 
V6(1T 8/8 

8/8 

X4 8/8 
X6GT 5/9 

7B8 10/9 
137 7/- 

7C6 8/9 
Y4 6/6 

10F1 15/- 
10P13 15/8 
12AT7 8/9 
12AU6 4/9 
12A07 4/9 
12AX7 4/9 

12K5GT 7/- 
19BG6G17/6 
20F2 18/6 
20L1 16/9 
20P3 11/9 
20P4 18/6 
25040T11/6 
30C1 8/9 
30C15 18/- 
30C17 12/6 
30C18 9/- 
30F5 18/6 
30FLI 18/8 
30FL14 10/6 
30L1 8/- 
30L15 14/- 
30L17 18/- 
30P4 18/- 
30P12 11/9 
30P19 12/- 
30PL1 12/6 
30PL1814/8 
30PL14 15/- 
35L6GT 8/- 
35A'4 4/8 
35Z4GT 5/- 
6063 12/6 
AZ31 9/- 
B729 12/8 

IXC 10/- 
CL33 

H35 
18/8 

DAC82 7/8 
DAF91 4/8 
DAF98 8/- 
DF33 7/9 
DF91 2/9 
DF98 8/- 
01277 4/- 
DH81 10/9 
DK32 7/8 
DK91 5/6 
DK92 9/8 
DK96 7/- 

DL35 5/- 
DL92 5/9 
DL94 5/9 
DL98 7/- 
DY88 5/9 
DY87 5/9 
EABC80 8/8 
EAF42 8/9 
EB91 2/8 
EBC33 7/8 
EBC41 8/8 
EBF80 8/- 
EBF89 8/8 
BUB' 3/9 
ECC82 4/9 
ECX;83 7/- 
ECC84 5/6 
ECC85 5/- 
EOC80412/8 

/- 
ECF82 8/9 
ECH35 6/- 
ECH42 10/6 
ECH81 5/9 
ECH84 6/9 
ECL80 8/9 
ECL82 8/9 
ECI.83 9/- 
ECL86 8/3 
EF39 3/9 
EF4I 9/8 
EF80 4/9 
ETV 5/8 
EF86 8/8 
EF89 5/8 
EF91 3/8 
EF94 4/9 
EF183 
EF184 5/9 
E1190 66 
EL33 8/9 
EL34 98 
EL41 9/8 

EL84 4/9 
EL90 5/- 
EL95 5/- 
E11180 5/9 
EM81 8/9 
EM84 8/8 
EM87 7/8 
EY51 7/- 
EY8R 8/8 
EZ40 7/8 
EZ41 7/8 
EZ80 4/8 
EZ8I 4/9 
(4232 8/9 
KT81 8/9 
KT88 18/- 
ME140015/- 
N78 14/9 
PABC80 7/- 
PC86 9/8 
PC88 9/8 
PC96 8/8 
PC97 8/8 
PC900 8/8 
PCC84 8/- 
P(X;85 8/8 
P(X;88 9/9 
PCC89 10/6 
PCC189 9/9 
PCF80 6/9 
PCF82 8/- 
PCF88 9/8 
PCF800 

7/- 
PCF802 9/8 
PCF805 9/- 
PCF80611/8 
PCF80810/8 
PCL82 7/- 
PCL83 9/- 
PCL84 7/8 
PCL85 8/3 
PCL98 8/8 

PENA412/8 
PEN38C15/- 
PFL20012/- 
PL36 9/8 
PL81 7/8 
PL82 6/8 
P1.83 8/6 
PL84 8/8 
P1500 12/- 
P1.504 12/6 
PL508 15/- 
P3.802 14/8 
PM84 7/9 
PX25 10/8 
PY32 10/- 
PY33 10/- 
PY80 5/8 
PY81 5/8 
PY82 5/- 
PY83 5/9 
PY88 8/8 
PY800 8/9 
PY 801 8/9 
R19 8/6 
020 12/8 
025 18/- 
l'20 12/- 
l'4- 18/8 
049 18/6 
052 4/8 
U78 8/8 
1'191 12/6 
C301 18/8 
0901 18/- 
l'ABC80 8/8 
CAF42 9/8 
1:841 8/8 
UBC41 7/9 
UBC81 7/- 
UBF80 8/- 
L'BF89 8/9 
UBL21 9/- 
0C9_ 5/- 

l'CC84 7/ 
00085 8/ 
UCF80 8/ 
í'0H42 9/ 
í'0H81 6/ 
UCL82 7/ 
UCL83 9/ 
0F41 9/ 
1'Fß0 7/ 
í'F85 6/ 
í'F89 6/ 
í'L41 9/ 
ÚL44 20/ 
UL84 6/ 
03184 7/ 
ÚY41 7/ 
UY85 5/ 
t'P4B 10/ 
VP132121/- 
Z77 3/8 
Transistors 
AC107 3/ 
AC127 2/- 
AD140 7/ 
AFI02 18/ 
AFIlb 8/- 
AF118 8/- 
AF117 8/8 
AF124 7/8 
AFI25 8/8 
AF128 7/- 
AF727 8/8 
0C28 5/9 
0044 2/3 
0045 2/3 
0071 2/8 
0072 2/6 
0075 2/8 
0081 2/3 
0081D 2/3 
0082 2/3 
0082D 2/8 
0E170 216 

READERS RADIO 
85 TORQUAY GARDENS, REDBR DGE, ILFORD, 

ESSEX. Tel. 01 550 7441 
t' ,tags on I valve Oil . extra. Ou 2 valves or nurr, postage 0d. per valve extra. Any Parcel Insured against Damage in Transit Od. extra. 

TRANSISTORISED 
STEREO HI -FI 

RECORD PLAYER 
Build your own Hi -Fi Record 

Player with the Serenade 

fully transistorised amplifier 

which comes complete with 

2 -10 a B' speakers and the 

latest BSR 4 Speed Stereo. 

Mono Record Changer. 

Advanced solid state amplifier 

only 4 *" deep. 14 transistors 

plus 4 diodes, separate Bass 

and Treble - 10 watts total 

power. Frequency response 

5015,000 c /s. 
EASY TO INSTALL 

NO TECHNICAL KNOWLEDGE 

REQUIRED 

Only 27 Gns. +PaP 17/6 

H. P. terms available. 
Dep. £9.9.0 A 12 mon- 

thly payments of 3516 

(Total H.P. £30.15.0). 
Send £10.6.6 today. 

Amplifier available sep- 

arately at only 16 Gns. 

FANTASTIC BARGAIN OFFER! 
"TRANSCONTINENTAL" 

FULLY TRP.NSISTORISED STEREOPHONIC 
RADIOGRAM CHASSIS 

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

10 Watts Total output 1 p &p 
17 Transistors & 10 diodes GNS- 176 
EASILY FITTED NO TECHNICAL KNOWLEDGE NECESSARY 
H.P. available £12.1.6 dep. plus 18 monthly pay- 
ments of 321- (Total H.P. £40.17.6). 

Send £12.19.0 today. 

Callers 
Welcome 

'I=MI OM- t-- O - -IMI II 
PLEASE SEND ME FREE DETAILS OF YOUR RANGE 

100 CHASE SIOE. SOUTHGATE Dep. P269 ns sas 
LONDON. N.14. TELEPHONE PAL 3733 9660 
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I E TE T ! ! i. The Editor d oes not necessarily e n dorse th e views expressed by correspondents. 

Silent Mal- functions 
Judging from correspondence in 

PRACTICAL WIRELESS October and 
December issues there must be a 
fair number of individuals busily 
making transistor projects that, 
when finished, are capable of a pro- 
longed and unbroken magnificent 
silence, switched on or not. The 
operators obviously are not! 

This is quite some achievement 
nevertheless, but not appreciated by 
Messrs. Trowbridge and Smith, 
who though deeply involved in 
solid state, frustration and /or "p 
type" invective for allcomers, ap- 
pear to now have withdrawn from 
the semiconductor scene. 

Both of these gentlemen have 
knowledge of construction of valve 
gear so one cannot attribute their 
non -success to faulty soldering or 
the trap of using much utilised 
components, one of which has 
finally given up the ghost! The root 
cause must be something much 
deeper. Perhaps they were fright- 
ened at sometime, maybe in a 
dream, by some monstrous IGFET 
or a creepy crawly MOST. 

The switchover from valves to 
transistors does involve acquiring a 
new approach -a different "feel ". 
The miniature components and low 
power used require more "finesse ", 
more precise handling. In fact our 
critics may say, a "Lilliputian 
mentality ". To be more serious, a 
factor to be contended with is that 
the transistors generally available 
in the home constructors market 
vary somewhat in performance 
under the same conditions. The 
experimenter must be prepared to 
substitute several of the same type 
for comparative results, and to vary 
the value of associated resistors 
for best performance- sometimes 
for any performance at all ! 

This could be Mr. D. Smith's 
problem with his "Reflex Front 
End Unit" where the reported 
motor -boating may possibly be 
cured by a higher value of resistor 
between the base coupling winding 
and the negative supply line. Alter- 
natively, any deviation from the 
precise layout, coil windings or 
type of chokes would more than 
likely cause oscillation of this type. 
An approximate hook -up will not 
do for this type of circuit. The other 
possibility is an unsuitable im- 
pedance at the amplifier input. A 

suitable transistor amplifier would 
present as input a 5 to 10kû pot 
as volume control, e.g. the Pyramid 
Series Amplifier in September '68 
PRACTICAL WIRELESS. Mr. 
Hamafords 3in. diam. coil and 
0A81 would in most localities 
bring in exactly what the BBC lays 
on for the bulk of the populated 
areas, i.e. "at least two powerful 
local programmes ". But something 
a little more sophisticated is re- 
quired to unravel one from the 
other! He at least has the satis- 
faction of knowing that his appara- 
tus probably worked well, within its 
inherent limitations. 

Personally, as a past disciple of 
the Fleming school of thought in- 
dulging in the "gaseous state ". I one 
day took a long cool look at the 
surrounding scene and decided that 
thermionics are out and the solid 
state of semiconductors are with it. 
Out went the bottles and in came 
the nutty slack. I have never re- 
gretted the day. 

Courage friends, perseverance 
can bring great reward -on the 
whole it's cheaper too !-V. S. 
Evans ( Wigan, Lancs.). 

Thumping good cure 
I read with interest the causes 

and cures for the "audio thump ". 
It would seem that several readers 

+ ion 

ion 

* These 
components 
added 

have found that the cause is the 
output d.c. blocking capacitor char- 
ging through the loudspeaker. 

I feel, however, that there may be 
another cause in some cases. I have 
an amplifier based on an RCA 
design, which uses a centre- tapped 
supply, thus eliminating the need 
for the output capacitor (see dia- 
gram). With this circuit the "thump" 
could not be caused in the manner 

described by several readers. 
My own explanation (and I am 

not sure about this) is as follows: 
This amplifier is such that it will 
operate (and surprisingly well) on 
a much reduced supply voltage. 
There is hardly any noticeable re- 
duction in output when operated at 
one -sixth the nominal supply volt- 
age. When turned on the supply very 
quickly reaches the kVo mark and 
the amplifier becomes capable of 
operating, and "sees" the rapidly 
increasing supply voltage as a 
signal, which is amplified as the 
"thump ". The fact that these direct - 
coupled amplifiers have excellent 
low- frequency response probably 
makes the matter worse. 

How to cure this is another prob- 
lem. I have managed to reduce but 
not eliminate the "thump" by in- 
serting low value resistors (101) 
in the power supply. This is not very 
satisfactory for this particular am- 
plifier as it is a rather high power 
one, requiring 2 amps at 80V for 
full output so that there is a large 
voltage drop across the resistors. 

It could be, then, that in Mr. 
Pinder's amplifier the problem is, in 
fact, caused by the smoothing 
capacitors. -A. G. Wood (Benoni, 
South Africa). 

Current Conventions 
I feel I must enlighten H. C. 

Loxley (November) on the conven- 
tions of current flow and the fact 
of electron travel. Current is 
"conventionally" considered to flow 
from a positive to a negative ter- 
minal although electrons are 
"known" to travel from negative to 
positive. If this convention is held I 
fail to see any ambiguity in the 
labelling of the polarity of any com- 
ponents in a given circuit. 

In his example Mr. Loxley has 
delved into the centre of the circuit 
and thrashed his way out giving rise 
to his confusion. In the example 
given; the h.t. line must be labelled 
positive, then the lower end of the 
Load Resistor will be labelled nega- 
tive by virtue of the volt drop across 
it. If this convention is applied 
throughout the circuit I fail to see 
any confusion. 

In conclusion I would like to re- 
mind Mr. Loxley that his `old 
positive to negative current flow" 
will still persist for some time to 
come. -W. J. Murphy (N. Ireland). 
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HIGH 

!IMPEDANCE 

J. A. JEBB B.SC. 

input impedance n Hfe x Re input impedance n Hfe(1) x Hfe(2)xRe 

Fig. 1: A conventional emitter -follower and (a) a compound 
version with a higher input impedance. 

The use of this 
network reduces 
the shunting 
effect of the 

base -bias 
resistors 

Fig. 2: A modification to Fig. 1 a which reduces the shunting 
of the bias resistors. 

Probe unit 

0.022uF 2N3819 
250V Tr 

-41 
I Cl 

Probe 

1k(1 

100yF 

TA 
v 

+ve 
30V 

0.47NF 3.3 

1Okn 

kfl 

Fig. 3: The final circuit of the probe, using an f.e.t. in the first 
stage. 

772 

THIS probe was designed to be simple, light, have a 
linear input /output transfer characteristic, and at 
the same time present a very high input impedance. 

Its value can be realised when one considers that a 3ft. 
length of coaxial cable has a capacitance of about 
60pF; if this is used as an input lead to an a.c. millivolt 
meter of high input impedance, a shunting effect will 
be imposed and the apparent input impedance lowered. 
This will be more noticeable at high frequency. 

At 20kc /s, a 3ft. length of coaxial lead has a reactance 
of 

1 1.1012 

27TFC- 27r.20.102.60 
132k S2 

so at this frequency, the apparent input impedance is 
only I 32k SI even though the test meter may have an 
input impedance in the order of 10M û. A probe with 
a high input impedance and low output impedance 
would therefore be highly desirable. 

Bipolar transistors offer very high gain, good high 
frequency characteristics, but have the inherent dis- 
advantage (in this case) that they are current operated, 
and therefore low impedance devices. There are ways 
of improving the situation, however, which will be` 
described. 

A circuit such as shown in Fig. 1 would have an 
input impedance of approximately hreRe, provided 
that there are no other shunting effects to be considered. 
Thus, Re and Hfe should be as large as possible. If 

Re is to be very large, a high line voltage will be needed, 
and this presents transistor breakdown problems.The 
use of compound emitter follower techniques, as in 
Fig. I a, allows smaller Re values to be used, since the 
emitter current of the first transistor is the base current 
of the second. This gives the input impedance as 
hteihte2Re. 

These types of circuit require that the gain of tran- 
sistor 1 be maintained down to very low values of 
collector current, hence special devices are frequently 
quoted. 

Shunting effects of base -bias resistors may be reduced 
by the use of networks such as in Fig. 2, but the upper 
limit on the input impedance is about 1M n by this 
means. 

Another familiar technique is the use of boot- 
strapping, which employs a capacitor to induce a 
phase -shift, and provide negative feedback to obtain 
a high input impedance. Bootstrapping lowers the 
apparent input capacitance of the circuit, but owing to 
the small but important presence of the storage or 
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Newnes authoritative, Practical 
Books for the enthusiast, student 
and engineer 
Outline of Radio and Television 
J. P. Hawker 
A comprehensive guide and reference 
book on every aspect of modern radio and 
television, from fundamental principles to 
the most advanced techniques and 
equipment. 408 pages. Over 300 diagrams 
and circuits. 30s 

Practical Television Circuits 
Revised by R. E. F. Street 
A completely revised edition of this well - 
established book for amateur constructors. 
Contents cover pre -amplifiers, receivers, 
aerials, miscellaneous constructions, and 
test gear. 376 pages. 236 illustrations. 
2nd Edn. 30s 

Rapid Servicing of Transistor Equipment 
Gordon J. King 
A systematic guide to the servicing of 
transistor radio and television receivers, 
tape recorders and hi -fi equipment. 160 
pages. Nearly 100 illustrations. 30s 

Television Engineer's Pocket Book 
Edited by J. P. Hawker and 
J. A. Reddihough 
This extensively revised edition takes full 
account of dual-standard operation with 
405- and 625 -line pictures and trans- 
mission at u.h.f. as well as v.h.f., colour 
television, hybrid (valve and transistor) 
receivers, etc. 304 pages. 144 illus. 
5th Edn. 21s 

Beginner's Guide to Colour Television 
Terence L. Squires 
This book provides a lucid explanation of 
how the signals are created in the 
television studios, how they are trans- 
mitted, and the techniques used to 
receive and display them. 128 pages. Line 
diagrams throughout. 15s 

Practical Wireless Service Manual 
Revised by H. W. Hellyer 
A complete and up -to -date guide for 
both the service engineer and the 
enthusiast. 288 pages. Over 200 illustra- 
tions. 12th Edn. 25s 

Practical Wireless Circuits 
This new edition has been completely 
revised and the more than fifty circuits 
detailed cover a wide range of transistor 
and valve receivers, transmitters, ampli- 
fiers, test gear, etc. 192 pages. 143 illus. 
18th Edn. 17s 6d 

Everyman's Wireless Book 
Revised by R. E. F. Street 
Completely re- written to cover present - 
day practice, this popular book for radio 
amateurs and experimenters deals with 
basic theory, .components, receiver cir- 
cuits, servicing methods, reference in- 
formation, etc. 368 pages. 214 illus. 
14th Edn. 21s 

Radio Engineer's Pocket Book 
An invaluable compendium of radio facts, 
figures and formulae for the designer, 
service engineer, circuit designer, student, 
radio operator, constructor and all con- 
cerned in the radio industry. 180 pages. 
13th Edn. 10s 6d 

Newnes Books 
779 

www.americanradiohistory.com

www.americanradiohistory.com


DUXFORD ELECTRONICS,PW, 
97/97a MILL ROAD, CAMBRIDGE 

Tel: 0223 -63687 
(' isit us at our new Mail Order, Wholesale and Retail Premises) 

MINIMUM ORDER VALUE 5/- 
C.W.O. Post and Packing 1/- 

10% over £2 DISCOUNT 15% over £5 
CERAMIC DISC CAPACITORS (Hunts.). 500Ví20 %; 100. 220. 
330pF. -20 %, +80 %; 470, 680, 1,000pF. 5d each. 
ELECTROLYTIC CAPACITORS (Mullard). -10% to +- 50 %. 
Subminiature (all values in µF) 

8 64 125 
6.4 100 
4 64 
2.5 40 
1.6 
1 

064 
116 

4V .. .. .. 
6.4V .. 
10V 
16V 
25V 
40V 
64V 
Price 
Small (all values in µF) 
4V 
64V .. 
10V 
16V 
25V 
40V .. 

32 
25 
16 
IO 
64 
4 
2.5 

1/3 

50 
32 
20 
12.5 

8 
5 

1/2 

25 
16 
10 

I I- 

250 
200 
125 
80 
50 
32 
20 

Ill 

400 
320 
200 
125 
80 
50 
32 

1/2 

800 1.250 2,000 3,200 
640 1.000 1,600 2,500 
400 640 1,000 1.600 
250 400 640 1.000 
160 250 400 640 
100 160 250 400 
64 100 160 250 

Price 1/6 2/- 2/6 3/- 
POLYESTER CAPACITORS (Mullard) 
Tubular, 10%. 160V: 0.01, 0.015, 0022µF, 7d. 0.033, 0047µF, 8d. 0.068, 
0.1µF, 9d. 015µF, Ild. 022µF, If-. 033µF. 1/3. 0.47µF, 1/6. 068µF. 
2/3. 1µF, 2/8. 
400V: 1,000, 1,500, 2,200; 3,300, 4,700p F, 6d. 6,800pF, 0.01, 0.015, 0.022µF, 
7d. 0033µF, Sd. 0047µF, 9d. 0.068, 0.1µF, ltd. 015µF, 1/2. 022µF, 
1/6. 033µF, 2/3. 047µF, 2/8. 
Modular, metallised, P.C. mounting, 20 %, 250V: 0.01, 0.015, 0.02211F, 7d. 
0.033, 0047µF, 8d. 0.068, 0.1µF, 9d. 015µF, IId. 022µF, 1/ -. 0.33µF, 
1/5. 047µF, 1/S. 0681.1.F, 2/3. lµF, 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, I0,000pF, 8d. 15,000, 22,000pF, 9d. 
I %, 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. I5,000pF. 1/6. 
18,000, 22,000, 27,000, 33,000, 39,000pF, 1/9. 0.047, 5,000, 0056µF, 2/ -. 
0.068, 0.082, 0.1µF, 2/3. 012µF, 2/9. 0.15, 0.18µF. 3/ -. 0 22µF, 4/ -. 0.27, 
033µF, 5/ -. 039µF, 5/9. 0.47, 05µF, 6/3. 
JACK PLUGS (Screened): Heavily chromed, in Standard: 2/9 each. 
Side -entry: 3/3 each. 
Standard (Unscreened): 213 each. 
JACK SOCKETS (tin Plug): With chrome insert. 2/9 each. Available 
with: Break /Break, Make /Break, Break /Make, Make/Make contacts. 
POTENTIOMETERS (Carbon): Long life, low noise, #W at 70 °C. 
±20% 5 }M, ±30% < IM. Body dia., fin. Spindle, lin s tin. 2/3 
each. Linear: 100, 250, 500 ohms, etc., per decade to 10M. Logarithmic: 
5k, IOk, 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% > IM. Horizontal 
(0.7in x 04in P.C.M.) or Vertical (0.4in x 0.2ín P.C.M.) mounting, II- 
each. 
Submin.0-1W at 70 °C. ±20% 5 1M, +30% -' IM. Horizontal (0.4in r 
0.2in P.C.M.) or Vertical (O.2in x 0-lin P.C.M.) mounting. IOd each. 
RESISTORS (Carbon film), very low noise. Range: 5 %, 4.752 to IMS2 
(E24 Series): 10 %, ton to 10M0 (E12 Series). 
1W (10%), lid (over 99, I }d). 100 off per value 12/ -. 1W (5%), 2d (over 
99, Iid), 100 off per value 13/9. }W (10%), 2d (over 99, lid), 100 off per 
value 13/9. }W (5 %), 2 }d (over 99, 2d), 100 off per value 15/6. 
SEMICONDUCTORS: OAS, 0A81. 1/9. 0C44, 0C45, 0071, 0081. 
OC81D, 0082D, 2/ , 0070. 0072. 2/3. ACI07, 0075, 0C170, OC171, 
2/6. AFI I5, AFI16, AFI I7, ACYI9, 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.(.V., 3/3. 1250 P.I.V., 3/9. 1500 P.I.V. 4/ -. (075A); 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: 31ín x 2 }in, 3/3. 5 }in , 2 }in, 3/11. 31ín r 31ín, 3/11, 
Sin x 31ín. 5/6. 

0I Matrix: 31ín x 2 }in, 4/ -. Sin x 2 11n, 4/6. 31ín - 31in, 4/6. Sin 31ín 
5/3. 
RECORDING TAPE (Finest quality MYLAR -almost unbreakable). 
Standard Play: Sin, 600ft, 7/6. 51ín, 850ft, 10/6. lin, 1,200ft, 12/6. 
Long Play: 3in, 225ft, 4/ -. 5in, 900ft, 10/6. Min, 1,200ft, 13/ -. 7in, 1,800ft, 
I8/ -. 

SEND S.A.E. for JANUARY, 1969 CATALOGUE 
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RADIO 
TECHNICIAN 

TRAINING 
IN 1riL 

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

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

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

STRAND. LONDON W.C.2 Telephone No: 01 -836 2435 

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 lo: 

NAME BIOCk 

ADDRESS Caps. 

Please 
2'69 

BRITISH NATIONAL RADIO SCHOOL 
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transit time of the circuit, this is not to be attempted 
at high frequency, as the phase of the feedback signal 
will lag on that of the input signal, and the bootstrap 
effect will no longer operate. 

There is a much more attractive solution, however, 
of using an f.e.t. in the first stage. This device exhibits 
a very high input impedance at low frequencies and 
closely resembles, in fact, the characteristics of a valve. 
A commonly available type isthe 2N3819, which is also 
reasonably cheap to buy. 

As will be seen from the circuit, Fig. 3, the gate of 
the f.e.t. is biased from the source resistor chain, in 
order to obtain a degree of a.c. feedback. This has the 
effect of raising the input capacitance, while still 
maintaining the thermal stability of the circuit. 

The f.e.t is directly coupled into a high -gain transistor, 
type 2N2926 (green). 
The gain spread here is 
250 -500, and devices of 
lower gain than this are 
not recommended. Boot- 
strapping is applied from 
Tr2 emitter to Trl 
source. This lowers the 
total gain, but since the 
probe is not intended for 
use above 200kc /s, there 
is no problem. 

Output is taken from 
Tr2 emitter to ensure a 
low output impedance. 
Lo es in the output 
cal- : are thus minimised. 

. two -core screened cable is used to connect the 
un _ to the main equipment, for an earth, power supply 
and signal line are required. 

Decoupling is achieved in the main unit, where the 
supply voltage originates. Signal decoupling is also in 
the main unit. Care should be taken that the resistance 
terminating the cable is not too low, so the attenuator 
system shown should be adopted. 

The resistors R4 and R2 should be chosen so that 
the drain current of the f.e.t. is around 700µA. The 
values quoted are for the particular 2N3819 used, but 
R2 may wary anywhere between I.5k S2 and 10k f2. 

The factor which determines that value of R2 is lass, 
which is easily measured by the circuit Fig. 4. The value 
of /ass for the device used was about 2.8mA. 

The way to find out the values required is to switch 
on and try various values in for R2, until 700µA drain 
current though the 2N3819 is attained. 

The total current used is about 3.8mA, and is almost 
independent of voltage applied, though the circuit may 
start to limit signals of large amplitude if less than 
15V is used. The circuit works best on about 30V, 
and will then accept up to about 2V of signal without 
undue non -linearity or. distortion. It is important that 
the input capacitor CI is a low leakage type of fairly 

The probe, case and printed circuit board with socket attached 
(above). The lower pair of diagrams show the construction of 

the board and probe tip. 

To crocodile clip 

Note : C1 C2 and Tr2 are on 
foil side of board 

Phosphor bronze clip securing brass rod probe 

GateeDrain 

Source 

15v 

2N3819 

Source Drain 
Gate 

Fig. 4: The method of measuring fass of an f.e.t. 

5-pin 
Philips 
plug 

6BA nut soldered to 
earthed pins of 5 -pin 
plug to anchor the 
circuit board to probe body 

Brass Epoxy Barrel of jack plug 
rod resin 

Clip 
Circuit board 

Phosphor 
bronze clip 
bent as 
shown 

Retaining 
nut 

Brass rod is chamfered to 
allow circuit board to slip 

under and connect 

high voltage working. Of course, the size limits the 
maximum value which can be used. 

CONSTRUCTION 
In view of the size, some ingenuity has to be exercised 

in the construction of this probe, and it is realised that 
some of the components described here may not be 
available to constructors. However, a few indications 
will be given. 

The tube in which this was made "originally held tin. 
drills made by the International Tool Company 
(INTAL), and was obtained from a local hardware 
shop. This tube is just the right diameter to fit a five -pin 
DIN plug in the open end. A hole is drilled in the other 
end, and the barrel of an old jack plug screwed in and 
held with a nut from a volume control, filed down to a 
circular shape from its original hexagonal form. A 
piece of brass rod is fitted into the hole in the barrel, 
and cut to length, then cemented with Araldite. (A 
clamp is used to hold the rod while the cement sets.) 

The end of the rod inside the casing of the probe is 

chamfered to facilitate location into the clip on the 
circuit board. This clip is a piece of bent phosphor - 
bronze from a battery, held in place with a IOBA nut 
and bolt. 

The circuit board is made conventionally, using 

-continued on page 786 
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,o,SOLID ts14 

PART 2 

S I g 
LAST month we described the basic principles of 

semiconductor device operation, including how 
junction diodes and transistors work. This month 

we shall cover some of the less well -known but never- 
theless important semiconductor devices now in use. 

LIGHT -EMITTING DIODES 
If electrons crossing from an n region over the 

junction of a diode into a p region spend a long 
time in a heavily doped p region before reaching 
the metal contact to the semiconductor, the chances 
are that these electrons will encounter some holes. 
Now a hole is a gap into which an electron can 
fit providing that it loses some energy, and these 
electron -hole recombinations therefore lead to energy 
being emitted. If the semiconductor is transparent, 
this energy can be detected as infra -red radiation, 
and in some semiconductors the recombination 
energy is so high that the energy is visible as light. 
Suitable transparency and recombination energies 
are found in gallium arsenide (infra -red) and in 
gallium phosphide (visible light) and such diodes 
are now readily available. 

TUNNEL DIODES 
The tunnel diode works on a principle not men- 

tioned up to now. If a large number of electrons 
are gathered round a junction which is reverse 
biased, some appear on the other side even though 
the bias would appear to make this impossible. This 
process is called tunnelling and is explicable in 
terms of quantum mechanical theory. In a normal 
diode, conduction does not take place in the reverse 
direction and only takes place in the forward 
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direction when the forward voltage is about 0.3V. 
In the tunnel diode both the p and n portions are 
very heavily doped so that with reverse bias some 
electrons from the p region tunnel through to the 
n region, causing the diode to conduct. With forward 
bias applied electrons tunnel from n to p and the 
tunnel current reaches a maximum at about 0.15V. 
Above this the tunnel current decreases and normal 
electron -hole flow takes over so that the junction 
ceases to act as a barrier; no barrier, no tunnelling. 
With suitable construction the tunnel current and 
the normal current can be separated so that there 
is a dip in the current between the two, as in the 
characteristic shown in Fig. 14. For a portion of 

Current (forward) 

Peak 

Tunnel current 

Normal current 

Valley 

Curve for normal diode 

Voltage (backward) Voltage (forward ) 

Current (backward) 

Fig. 14: Tunnel diode current - voltage characteristic. 

this characteristic the current is decreasing as the 
voltage is increasing. This behaviour is the opposite 
to that of a resistor; it is called negative resistance 
and is used in all oscillator circuits. Tunnel diodes 
have been used as oscillators and as switches but 
have never achieved the great range of uses that was 
hoped for at one time. 

VARACTOR DIODES 
Varactor diodes are diodes with a large junction 

area. In a reverse -biased junction we have the 
situation of a conductive n region, a conductive p 
region and a nonconducting region between. Any 
arrangement of two conductors with an insulator 
between is a capacitor, so the reverse -biased junction 
diode has an appreciable capacitance. As the reverse 
bias is increased the electrons and holes retreat 
farther from the junction. This is equivalent to 
separating the plates of a capacitor, so decreasing 
its capacitance. Varactors are used for voltage 
controlled tuning, for a.f.c., and for parametric 
amplification in which the capacitance of a tuned 
circuit is varied by a local oscillator signal to cause 
frequency changing and very great amplification. 

FIELD EFFECT TRANSISTORS 
Field effect transistors make use of majority 

carriers only. Junction transistors depend for their 
action on carriers passing through the base or region 
in which they are in a minority. For example in 
an n -p -n transistor the carriers in the base region are 
electrons which are in a minority and liable to be 
trapped by holes. In a f.e.t. electron current carriers 
move through n -type material (or holes in p -type) 
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MANY COURSES TO CHOOSE FROM incl. 
RADIO & TV ENGINEERING & SERVICING, 
TRANSISTOR & PRINTED CIRCUIT SERVICING, 
CLOSED CIRCUIT TV, ELECTRONICS, 
NUMERICAL CONTROL ELECTRONICS, 
TELEMETRY TECHNIQUES, SERVOMECHANISMS 
PRINCIPLES OF AUTOMATION, 
CCMPUTERS, ETC. 

ALSO EXAMINATION COURSES FOR 
C. & G. Telecommunication Technicians' Certs 
C. & G. Electronic Servicing 
R.T.E.B. Radio /TV Servicing Certificate 
P.M.G. Certificates in Radiotelegraphy 
Radio Amateurs' Examination 
General Certificate of Education, etc 

BUILD YOUR OWN RADIO AND INSTRUMENTS 
With an ICS Practical Radio & Electronics Course you gain a 
sound knowledge of circuits and applications as you build your 
own 5 -valve Superhet Receiver, Transistor Portable, and high - 
grade test instruments, incl. professional -type valve volt meter 
(shown below). Everything simply explained. All components 
and tools supplied. For illustrated brochure, post coupon below. 

RADIO 

TELEVISION 

ELECTRONIC 
ENGINEERING 

MEMBER OF THE ASSOCIATION 
OF BRITISH CORRESPONDENCE COLLEGES 

THERE IS AN I CS COURSE FOR YOU 

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

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

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

FILL IN AND POST THIS COUPON TODAY 

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

PLEASE SEND FREE BOOK ON 

NAME ... 

ADDRESS 

OCCUPATION AGE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 170, INTERTEXT HOUSE, PARKGATE ROAD, London, SW11 
2/69 

Ì 
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Fully guaranteed 
Individually packed 

VALVES 
ARP3 8/- 
ARP12 8/6 
AR8 6/- 
ARTP1 e/- 
ATP4 8/8 
AZ31 9/- 
BD78 401- 
BL83 10/- 
B2134 18/- 
BT35 66/- 
BT45 160/- 
BT83 86/- 
CV102 8/- 
CV103 4/- 
CV316 (mat- 
ched pair) 

120/- 
CV816 (Bln- 

CY31 67%6 
D41 8/- 
D77 81- 
DA100 68 
DAF98 8/- 
DD41 4/- 
DET20 2/- 
DET25 10/- 
DF91 8/- 
DF92 2/8 
0896 7/8 
DK92 8/8 
DK96 7/8 
DL63 8/- 
DL92 4/- 
DL93 4!- 
DL94 6/6 
DL96 7/8 
DL810 12/- 
DY86 6/- 
DY87 6/6 
E80F 18/- 
E88CC 8/- 
E90(x; 8/- 
E9111 7/- 
&92CC 6/- 
E18OCC 7/- 
E182CC14/- 
E1148 8/6 
E2134 
&A60 1/- 
EA78 7!- 
EABC80 8/- 
EAC91 8/- 
EAF42 9/9 
EB91 2/- 
EBC33 8/- 
EBC41 9/8 
EBC81 6/9 
EBF80 6/9 
EBF83 8/8 
EBF89 6/- 
E053 B/- 
8070 4/- 
EC90 4/- 
BC91 8/- 
ELC38 18/- 
ECC81 4/- 
E0082 4/8 
ECC88 6/6 
E0084 8/- 
ECC86 5/4 
ECC88 7/- 
RCC91 4/- 
ECC189 9/9 
ECF80 6/6 
ECF82 6/6 

ECH35 11/- 
ECH42 10/- 
ECH81 6/6 
ECH83 8/6 
ECL80 7/- 
ECL82 8/- 
ECL83 10/- 
ECI216 8/- 
EF36 8/4 
EF37A 8/- 
EF39 6/- 
EF40 9/- 
EF41 10/- 
EF50 4/6 
EF80 4/6 
EF81 6/- 
EF86 8/8 
EF86 8/8 
EF89 6/- 
EF91 8/- 
EF92 8/6 
EF95 6/- 
RF183 7/- 
EF184 6/- 
EH90 7/- 
EL31 16/- 
EL32 8/9 
EL34 10/8 
EL36 6/- 
EL38 17/8 
EIA1 9/8 
EL42 11/- 
EL50 8/- 
EL81 9/- 
EL84 4/6 
EL86 7/6 
EL91 2/6 
EL95 6/6 
EL360 88/- 
EM31 6/- 
EM80 7/- 
E281 8!- 
EM84 7/- 
EN92 6/- 
E81.174 80/- 
EY51 7/- 
EY88 6/6 
EY91 2/6 
EZ40 7/6 
EZ41 8/- 
EZ80 6/- 
2281 6/- 
FW4/5006/- 
FW4/800 

10/- 
G/371K 67/8 
G1/370K 

G50/20 20/- 
G120/IB 

GM4 46%- 
GU60 28/- 
GZ32 9/6 
GZ84 11/6 
H30 8/8 
HL2K 2/6 
HL23DD6/- 
13141 4/- 
HVR2 9/- 
KTOC 82/6 
KT83 4/- 
KT88 18/6 
KT67 46/- 

KT76 7/- TP22 6/- 
KT88 27/- TP26 5/- 

KTZ63 7/- 
L83 6/- 
MH41 8/- 
MHLD6 7/6 
ML8 8/- 
N94 8/- 
N78 16!- 
0A3 6/- 
0132 6/- 
OB3 7/- 
003 8/- 
OD3 6/- 
OZ4A 6/- 
P41 7/- 
PABC80 7/6 
PC88 10/3 
PC97 9/- 
PC900 8/9 
PCC84 6/3 
FCC89 9/6 
PCC18918/- 
PCF80 6/6 
PCF82 6/8 
PCF84 9/8 
PCF88 8/9 
PCF881 9/- 
PCF802 9/- 
POF8051216 
PCF8081416 
PCL81 9/- 
PCL82 7/- 
PCLBS 9/8 
PCL84 8/- 
PCL85 8/6 
PCL88 8/6 
PFL20018/- 
PL38 9/9 
PL38 18/8 
PL81 7/6 
PL82 8/- 
PL88 6/9 
PL84 6/6 
PL600 18/8 
PX4 14/- 
PX26 12/6 
PY33 9/8 
PY80 8/- 
PY81 6/6 
PY82 6/9 
PY83 8/6 

PY800 9/- UBF89 7%e 
PY801 9/- 
QQVOS-10 

87/6 
QQVO6-40 

QQVOB / 
40A 100!- 

Q8150/167/6 
Q895/10 6/- 
Q8120010/- 
Q81202 8/- 
QvG 
ß10 4/717/8 
RG1/240A 

8P81 8%8 
8TV280/40 

80/- 
8U2150A 

10/- 
TDOX-20 

PERSONAL CALLERS WELCOME 

Open 9- 12.30, 1.30 -5.30 p.m. Thursday 9 -1 p.m. 
MANY OTHERS IN STOCK include Cathode Ray Tubes and Speoial Valves. U.K. Orders 
up to 10 / -, 1/ -; 10 /- to 81, 2/ -; over 21, 2/- per 41; over 23 post free. C.O.D. 4 / -extra 

OMO 

brand 

ALL valves 

guaranteed 

TT) I 3/- 
TT15 58/- 
TTR31 48/- 
TZ0620 4/- 
T220 16/- 
U12/14 7/- 
1118 8/- 
U25 14/6 
U28 14/8 
U27 8/- 
U52 4/6 
U81 18/- 
U191 14/- 
U404 8/- 
U801 9/6 
UAB080 8/- 
UAF42 10/6 
UBC41 8/8 

VR150 /30 1060T 6/- 
61- 12,4 8/6 

VÚ39 7/- 1LÁ8 ó/- 
W 118 10 /- 1L46 7/- 
W119 e/- 1L114 4/- 
X86 5/- 116 6/- 
X68 7/6 184 5/- 
X76M 7/- 186 4/6 
X118 8/- 1T4 8/- 
X145 8/- 2A3 ó/- 
Y83 6/6 21321 4/9 
Y65 4/- 3A4 4/- 
Z800Ú 29/- 3B7 ó/- 
2801U 85/- 3B24 14/- 
Z900T 12/- 3D6 8/- 
1Bß2 80/- 3E29 50/- 
1050T 6/- 3Q4 8/- 
1080T 6/- 3QIGT 6/- 

384 6/9 
3V4 6/6 
4D1 4/- 
áA1736 ó/- 
6A1740 61- 
5B2ó11140/- 
5B262M85/- 
6B253M15/- 
8B254M40/- 
5B256M85/- 
3140Y 9/- 
5R4WOA 

5T4 27% 
5040 4/6 
óV40 7/6 
5X40 8/6 

5Y30T 6/6 
6YSWOB 

15/- 
6YSWOTB 

ó114G 7/8 
BABB 4/- 
6AC7 8/- 
BAGS 2/6 
6407 6/- 
BAH6 10/- 
OAJ7 2/- 
6AKS 6/- 
BAK7 6/- 
BAKB 5/9 
8AL6 8/- 
8AL6W 7/- 

SAMS 2/6 
6.4316 8/- 
0ANG 20/- 
8AX6 6/8 
BAXSW 9/- 
11488 6/- 
8A87G 14/- 
BATO 4/6 
8AU8 6/9 
8AX4 8/- 
ßB40 15/- 
6B7 6/6 
61380 2/6 
OBAO 4/6 
BBA7 18/6 
613E8 6/8 
6BJ6 8/6 

TRANSISTORS, ZENER DIODES etc. 
0A5 8/- 
0A7 4/- 
01E10 8/- 
OA47 2/6 
OATS 8/8 
0A71 8/- 
OA73 2/6 
OA74 2/- 
0.481 2/- 
OA90 2/- 
0A200 8/6 
OA202 8/6 
GA210 7/8 
OA211 9/6 
OAZ20011/- 
OAZ20110/- 
GAZ202 to 
OAZ208 8/6 
oAZ207 9/6 
0A2208 to 
OAZ213 8/6 
OAZ223 to 
0AZ22510/- 
OC1g 16/- 
0022 10/- 
0023 18/6 
0C'25 7/8 
0026 6/- 
0028 12/6 

110086 7/- 
UCF80 9/6 
UCH42 10 /- 
UCH81 Ero 
UCL82 7/- 
UCLB3 10 /- 
11841 9/9 
17889 6/9 
ÚL41 6/9 
UL84 8/6 
UU5 7/- 
UU9 8/6 
UY21 10/6 
UY41 7/- 
UY85 5/9 
V248A/1K 

190/- 
VL888186/- 
VP23 8/8 
VP133 9/- 
VR99 7/6 
VR105/30 

8/- 

0035 10/- 
0036 12/6 
0038 6/- 
0041 8/- 
0042 6/- 
0070 4/- 
00/1 8/- 
0072 6/- 
0073 6/- 
0075 8/- 
0076 6/- 
0081 9/- 
0081 DM 8/- 
0082 6/- 
0082DM8/- 
GC83 6/- 
0083B 8/- 
0084 6/- 
00122 10/- 
00139 7/6 
00140 9/6 
00189 6/- 
00170 6/- 
00171 6/- 
00172 7/6 
00200 7/6 
00201 10/- 
00202 12/6 
OC203 10/6 

OC204 17/6 
00206 17/6 
1221 8/6 
1N21B 6/- 
1243 4/- 
1N70 4/- 
10111 4/- 
18118 4/6 
18115 6/- 
211585 7/6 
2 /31090 7/6 
2101091 9/6 
2E1306 7/6 
221307 7/6 
28303 101 - 
AC126 6/6 
AC127 7/6 
AC128 6/6 
AC176 7/6 
ACYI7 8/6 
ACY18 5/6 
ACY19 6/8 
ACY28 4/6 
ÁD140 16/- 
ÁD149 16/- 
AEY11 15/- 
AEY12 12/6 
ÁF114 6/8 
ÁF115 8/- 

AF116 8/8 
ÁF124 7/8 
ÁF126 6/6 
ÁF126 6/- 
AF127 6/- 
ÁF139 10 /- 
ÁF178 12/6 
AFY19 28/6 
AFZ11 17/- 
A8Y28 6/6 
A8Y28 
Á8Z21 18/6 

6/6 

Á8Z23 80/- 
AÚ101 30/- 
B0107 6/- 
BCTS1 18/6 
BCY31 416 
BF 761 6/- 
BFY52 6/- 
B8Y27 6/6 
B8Y28 5/- 
BOY61 7/6 
BYZ13 6/- 
BYZ15 20/- 
BYZ18 15/- 
0R74 17/6 
Cß81 /10 5/- 
01181/20 9/8 

CR81/3010/- 
CR81/S6 

11/6 
01181/40 

12/8 
01183/05 8/- 
CH83/20 

10/- 
Cß83/30 

11/6 
CR89/40 

12/6 
CR8525/ 

025 16/- 
C84B 26/- 
GET103 4/6 
OET115 9/- 
GET118 8/6 
GET872 6/- 
GET880 9/- 
GEX54 8/8 
0J6M 4/6 
GT43 6/- 
0T108 10/- 
HO-5001 2/- 
JK10A 16/- 
JK10B 16/- 
JK11A 12/6 

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

(01) 743 4946 

DC MOVING COIL METERS 
0-50µA 2j "round proj. .. 
100µA 21" round panel .. .. 

200µA 2" round panel sealed .. 
500µA 2 }" round prof. .. .. 
750-0-75µA 2" round plug -In .. 
1mA 2" round panel sealed 
5mA 2" round clip fix panel or proj. 
100 -tOmA sr round panel .. .. 

030mA 21" round panel .. .. 

50mA 2j" square panel .. 
75mA 21" plugIn .. .. 
100mA 1 }" pro)... .. 
100mA it round panel .. 

100mA 2 }'round panel 
29/4100. AERIALS each consisting 
dia. tubular screw -In sections. 11ft. 
aerial with adaptor to fit the lin. rod 
stay plate and stay assemblies, pegs, 

25 /- 
22/6 
22/6 
20/- 
20/- 
27/6 
20/- 
17/6 
17/6 

.. 25 /- 
14/- 

.. .. 17/6 
17/6 
19/- 

of ten aft. EIn. 
(8- section) whip 

, Insulated base, 
reamer, hammer, 

etc. Absolutely brand new and complete ready to 
erect In canvas bag. £8.9.0. P. & P. 1016. 
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 1/6th mile field cable on drum. Completely 
new, 26.10.0. Slightly used, £5.10.0. Carriage 10/ , 

JK20A 17/6 
JK21A 12/6 
MATI00 7/9 
MAT101 8/6 
MPF102 

11 /- 
MPF1OS 9/6 
MPF104 

101 - 
MPF106 

10 /- 
RA8S10AF 

7/8 
RA850BAF 

12/6 
801151 18/6 
8X845 15/- 
Zß11 6/- 
Z Range 
Zener diodes 

8/6 each 
Z2A range 

7/6 ea. 
Z3 range 6/- 
ZL range 

6/- ea. 
Z8 range 

7/8 ea 

1313.17 7/- 
8BL7áTA 

11/- 
6BNB 8/- 
BBQ7A 4/- 
813E7 17/- 
BBR8 10/- 
6BW6 18/8 
8BW7 18/- 
804 8/8 
8050 8/8 
6060T 8/- 
606 4/- 
6080 6/6 
OCHO 7/- 
OCLO 9!- 
8CW4 12/- 
6828 18/- 
8D8 8/- 
8E5 8/- 
BRAB 9/- 
8EU7 7/- 
MGT 8/- 
BFBG 4/- 
61,7 8/- 
6880 6/- 

8F12 4/- 
6813 6/- 
0814 6/- 
6F23 14/9 
6692 8/- 
61133 80/- 
8060 8/6 
BHBGT 1/9 
BHBM 8/- 
WAWA 12/- 
8J5 7/- 
OJSG 8/6 
OJSGT 6/- 
6J6 8/6 
876W 6/- 
6.170 6/- 
6J7M 8/- 
BKBGT 8/- 
6K7 8/- 
BK70 2/- 
6K7GT 4/9 
ORSO 4/- 
8K8GT 7/8 
OK25G 16/- 
81250 e/- 
gLOG 8/9 
RAGA 9/- 
BLBWGB 

61.70 9/- 
6144 8/- 
eN70 6/9 
8825 18/- 
687 7/- 
8877 7/- 
68A70T 6/6 
6807 7/- 
68C70T 5/- 
68(17 6/- 
6807 8/6 
ß8J70 6/6 
68J7GT 6/6 
6827 8/- 
ß8K7 5/6 
88L70T 6/6 
68117 4/- 
68N7GT 416 
OBQ7OT 6/- 
6887 2/- 
8V8ß 8/6 
6VBGT 6/- 
BV6M 8/- 
6X4 4/- 
8X60 5/- 
BZSGT 6/8 
ßY86 8/- 
6-30L2 14/- 
624 ó/- 
7B7 7/- 
788 12/6 
708 6/- 
707 6/- 
7F8W 12/6 
7007 5/6 
7Q7 7/- 
7V7 .6/- 
7Y4 98 
7114 4/8 
9132 3/- 
9Dó 2/- 
1089 9/- 
10P14 18/6 
11E2 80 /- 
1246 8/6 
12AT8 4/6 
12ÁT, 4/- 

12AV8 6/6 
12AV7 6/6 
12AU7 4/8 
12AT7WA 

58 
12AX7 6%8 
12AY7 10/- 
12846 8/- 
1213E6 6/9 
12BH7 8/6 
1208 8/- 
12E1 17/- 
12116 8/- 
12J7GT 6/8 
12K7GT 8/- 
12K8M 10/- 
12Q7GT 6/- 
12807 4/6 
12807 8/- 
128H7 8/- 
128.17 4/- 
1'28K7 5/6 
128L7GT 

128N70TÉ8 
128R7 6/- 
1274 8/- 
13131 4/- 
13D5 6/6 
1487 16/- 
19AQ5 6/9 
19E2 12/8 
19G3 40/- 
19G8 20/- 
19114 70/- 
20A2 86/- 
2084 19/- 
251.60T 7/8 
2524G 9/8 
25115 7/6 
25Z40T 8/- 
25137 6/6 
30015 14/- 
30C17 16/- 
30018 14/- 
3085 16/- 
30FL1 16/- 
30FL12 17/6 
80FL18 9/8 
30FL1414/6 
30L15 18/- 
30L17 18/- 
30812 16/- 
30819 18/- 
30PL1 14/- 
30PL1318/4 
30PL14 18/4 
S0P19 14/- 
33A101K 

33L8GT 8/- 
35W4 6/- 
3523 10/- 
35Z4GT 7/6 
38Z6GT 8/- 
37 4/- 
88 4/- 
42 
500D6087/6 
50EH5 12/- 
S0L6GT 8/6 
67 6/- 
58 8/- 
69 8/- 
75 6/6 
78 

6/6 

80 6/8 
81 9/- 
83 14/- 
84 ó/- 
86A2 7/8 
282A 100 /- 
307A 5/6 
3100 ß5/- 
360B ß/- 
357A 7/- 
368A 6/- 
3g8Á8 80/- 
393A 87/6 
408C 80/- 
448A 8/- 
7034 30 /- 
705A 80/- 
715B 60/- 
717A 8/- 
803 80/- 
807 9/- 
808 8/- 
815 75/- 
815 85/- 
829B 60/- 
8306 4/- 
832A 46/- 
843 6/- 
886A 14/- 
884 10 /- 
965 2/6 
966 2/- 
957 
958A 4/- 
991 6/- 
1622 17/- 
1625 6/- 
1629 4/6 
2051 ó!- 
4043C ß5/- 
43130 20/- 
5876 10/- 
5878 10/- 
5698 6/- 
6704 9/- 
5728 7/- 
5933 22/8 
6057 10 /- 
8060 5/8 
6084 7/- 
6065 8/- 
8080 27/8 
6146 88/- 
8013A 85/- 
Bojo 80/- 
9001 8/- 
9002 4/6 
9003 8/6 
9004 2/8 
9008 2/6 
C.E. Tubes 
E450/ß/16 

70/- 
09J 76/- 
VCR97 82/6 
VCR193A 

80/- 
VCR61750/- 
517B 5ó /- 
617C 46/- 
3E01 40/- 
3FP7 46/- 
6081 80/- 
88D 80/- 

ALL OVERSEAS ENQUIRIES AND ORDERS 
Please address to 

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

Tel.: 01- 743 0899 

HI -FI SOLID STATE 
AUDIO AMPLIFIER 
10 Watts continuous sine wave output. 15 Watts music power. 
Output 3-16 ohms impedance. Frequency response 15 Hz to 
18 Khz -1dB. 
Distortion at full power <0.15 %. 
This instrument comes to you complete with pre -amplifier, main 
amplifier and power unit. (A.C. Mains) in modern styled 
aluminium stelvtite case. 
Factory built and tested for the amazingly low price of 15 Gns. 
P. & P. 5/6. 

SUNDERLAND ELECTRICS 
48 Princess Street, Manchester 1 
Trade equiries invited S.A.E. with enquiries please. 
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AMAZING MINIDRILL 

FOR r 
PRECISION 
MODEL WORK 

ONLY 

39'6 
P.8. P. 2/. 

+ 6 TOOLS 

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

MERLIN SUPPLY CO. 
Dept. PW2D, Nailsea, Bristol BS19 2LP 
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and so many of the difficulties of transistor operation 
are avoided. We have already seen that the reverse 
biasing of a junction causes the current carriers to 
back away from the junction. Imagine current 
passing (Fig. 15) through a thread or channel of 
n -type material surrounded by p -type material. If 
the p -type connection (the gate) is now reverse 
biased, electrons and holes will move away from the 
junction so that the area of n -type material still 
able to carry current is much less. The conductivity 
of the n -type material is thus being altered by the 
bias on the p -n junction and small changes in bias 
can cause large changes in conductivity if the n 
channel is narrow. This type of f.e.t. is called a 

junction f.e.t. 

+ + + 

Channel 

Diagram of junction FET 

Normal channel, no bias on gate 

Reverse bias on gate 
causes charge to move from 
junction and narrows 
channel through which 
current flows 

Fig. 15: Principle of the junction -gate field effect transistor. 

Another type of field effect transistor which has 
become more prominent recently is the m.o.s.f.e.t. 
In this type the n channel is a thin film. Over this 
is deposited a film of insulator and over this in turn 
is laid a film of metal. Since there is no junction 
there can be no current flow from metal to the 
n film, but the voltage on the metal can affect con- 
ditions in the film to a great extent, causing the 
normal conduction of the n film to be greatly reduced 
because of electrons becoming bound by the charge 
on the metal. This is described as a depletion -type 
m.o.s.f.e.t., a device in which conduction takes 
place normally at zero bias on the metal gate but 
in which conduction is reduced as the bias on the 

gate is increased positively. More common now 

Positive bias 
Conductive Metal Insulator 
channel 

Insulator Metal 

Enhancement MOSFET 

i. ii i i i i i ii i 

N 

"On"- state of P region 

+ - - + 

-4 - 
N 

Fig. 16: Principle of the enhancement -mode insulated -gate 
field effect transistor (m.o.s.f.e.t.). 

is the enhancement m.o.s.f.e.t. (Fig. 16) in which 
highly conductive n regions are made close to each 
other in a block of p material and an insulating 
film is deposited on top covering the gap, with a 

metal gate layer on top of that. With no bias on 
the gate this arrangement is almost nonconducting, 
but a positive bias on the gate attracts electrons in 
the p region to form a channel between the n 
regions thereby causing conductivity. Compared to 
the more usual types of transistors m.o.s.f.e.t.s have 
extremely high input resistance, their collector 
current is very much less dependent on the collector 
voltage and the feedback from collector to gate is 

negligible so that one m.o.s.f.e.t. can be coupled to 
another without interference between them. 

THYRISTORS 
Thyristors are made with four layers forming three 

separate junctions (Fig. 17). When the p junction 
at one end is forward biased with respect to the n 

junction at the other, electrons and holes move away 
from the central junction so that there is no con- 

Alternative gate - - - -- 

Gate 

P 

N 
+ 

++ +P+++ +++++++ 

N 

Depleted junction 

Fig. 17: The thyristor is a four -layer device with three pn junctions. 

ductivity. If a bias in the forward direction is now 
applied at the gate connection to one of the inter- 
mediate regions the central junction is made con- 
ducting so that current passes steadily. Once con- 
ducting, the junction cannot be made non-conduct- 
ing again except by removing the forward bias 
across the device and starting again. 

UNIJUNCTION TRANSISTORS 

A unijunction transistor consists of a piece of 
lightly doped n -type silicon to which two connec- 
tions are made, one at each end: the silicon behaves 
as a resistor. Between these connections a junction 
to heavily doped p -type silicon is formed. The p -type 
region is known as the emitter and the two connec- 
tions to the n -type region as base 1 and base 2. 

When current is passed between the base 1 and base 

2 connections there will be a voltage between the 

two and the voltage at the emitter junction will 
depend on its position between the base contacts, 
just as the voltage of the tap of a potentiometer 
depends on its position. The emitter is usually con- 
nected so that this voltage at the emitter reverse 

biases the junction. When a voltage is applied to 
the emitter no current flows across the emitter 
junction while it is reverse biased, but as the voltage 
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is raised the emitter eventually becomes forward 
biased and conducts. When this happens a large 
number of holes are transferred into the n region 
between the emitter and the conducting base so 
that the resistance between junction and base is 
very low and a large current can pass. This current 
is limited only by external resistance and will flow 
until the voltage between emitter and conducting 
base (usually base I connection) reaches a value 
called the turn -off voltage, between 1. and 2V. 
Figure 18 shows an oscillator circuit using this 

Fig. 18: Simple unijunction oscillator circuit. 

principle. Capacitor C charges via R until conduc- 
tion starts between the emitter and base 1, then 
discharges until the voltage across R2 equals the 
voltage across C less the turn -off voltage, then 
starts to charge again. 

FUTURE DEVELOPMENTS 
There is every indication that we are at the same 

stage in our understanding of solid state physics as 
we were with atomic physics forty years ago; there 
must be very much more to come. 

Already there are signs that the idea of mobile 
electrons moving among vibrating nuclei is not 
sufficient to explain superconductivity, and that 
much remains to be discovered by studying this 
loss of resistance at low temperatures. Already a 
new device, the Josephson Junction, which is a 
sandwich of insulator between superconducting 
metals, looks like having a vast range of applica- 
tions; so vast that a complete article would be 
required to describe them. Several recently 
announced semiconductor devices combine the effects 
of electrical fields, light and sound waves in a 
crystal. For example the SALS (Solid -state Acoustic 
Light Scanner), invented in the Bell Laboratories 
where Shockley first announced the discovery of 
the transistor, uses a sound wave to generate light 
from a set of junctions which are reverse biased. 
This device can also be used the other way round, and 
the sound wave can be used as a scanner which pro- 
duces pulses of voltage at each junction in turn 
according to the light falling on each junction. 

EDUCATIONAL NEEDS 

Such new devices can be explained in terms of 
solid state theory, though in some cases they may 
lead to the theory being revised, but are totally 
incomprehensible to anyone knowing only ordinary 
school physics. It is for this reason that the elements 
of solid state physics should be taught now rather 
than waiting until the subject has moved on so far 
that catching up becomes almost impossible. 
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THE AMATEUR BANDS 
-continued from page 763 

Mike Crawshaw (Ormskirk) informs that 8P6AZ 
operates as net controller in a West Indies Carib- 
bean DX net. This is active on Tuesday evenings 
around 14,192. Try from midnight on if you're keen. 
Mike has managed to swap his PCR3 and HAM-1 
for a SR600 triple conversion s'het and a Sommer - 
kamp FR- l00 -B. (Like I suddenly went green, man.), 
He feeds this lot with a 130ft. wire at 25ft. Heard 
whilst nonchalantly poodling round twenty-CPI AP, 
CTITZ, KC4USM, LA2PH /MM, OA2BH, OM2AG, 
PJOMM, PJ2CU, PY2NM, PY4AJD, PZIAP, 
TI2BF, TU2BA, YV4UA, VOIAQ, VEIAGH, 
VE3BSJ, VE6ADY, VE7BQF, ZFIEP, 4A2YP, 
6Y5DB, 8P6AH, 8P6AZ, 8P6CV. 

J. Moxham (Glastonbury), Drake 2A, '5RV at 
20ft. plus ten metre GP. Teri-CR6LF, CR7JC, 
CX2CN, FM7WA, PAOMDG /P, PY3AHG, 
SVQWM, ZD8JL, ZS5OB, ZS6BAG. On twenty 
metres John raised- EA8ET, HM5BF, JA4OK, 
JA6AD, JA8NU, KL7MF, OA6OH, TI2IFR, 
VK2OQ, VK3AUK, VK4FID, VK6AQR, VR2EK, 
VS9FB, W6JY, ZEIATK, ZL4JI, ZL4BX, ZL6OJ, 
9G I DG. 

Please remember that the deadline for logs is 
such that they must reach me before the 20th of the 
month and, please slaves, in alphabetical order -Ta! 

A HIGH IMPEDANCE PROBE 
-continued from page 778 

shellac resist agent and ferric chloride etchant. A 6BA 
brass nut can be seen on one face, soldered to one of 
the earthy resistor leads. This is to hold the board 
inside the tube while the probe is in use, and also to 
provide an earth tag. 

In conclusion, a method of measuring the input 
impedance of the circuit must be mentioned (see 
Fig. 5). 

Low impedance 
voltae generator Probe 

amplifier To metering 
system 

Voltage 
input 

Voltage 
output 

i Probe internal Probe output 
impedance impedance 

Fig. 5: Measuring the input impedance of the probe. 

If a series R is placed between a low impedance 
voltage source and the probe input, the output from 
the probe to the metering system will be reduced. The 
attenuation so produced is such that a 3dB drop is 
observed when the value of R is the same as that of 
the internal impedance. 

This test is best performed at approximately lkc /s 
or lower, as capacitive and inductive effects will then 
be minimised. 

It can thus be seen that this device could be a useful 
addition to the experimenter's test equipment. 
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THE CLASSIC 
Controls: Selector switch Tape speed 
equalisation switch (31 and 71 1.p.e.) 
Volume. Treble. Base. 2 position 
scratch filter and 2 position rumble 
filter. 

Spenifeatton: Semitivitlea for 10 watt output 
at 1KHz. Tape head: 9mV (at 3f 1.p.e.). 
Mag. P.U.: 2mV. Cer. P.D.: 80mV. Radio: 100mV. 
Aux.: 100mV. Tape /Roe. output: 100mV. Equalisation for each input 
le correct to within ± 2dB (R.I.A.A.) from 2011. to 20KHa. Tou 
control range: Base ± 13dB at 60 Ha. Treble ± 14dB at 16KHa. Total distortion: (for 
10 watt output) <1.5%. Signal noise: < -60dB. A.C. maim 200 -250v. 
Blae 121ín. long, 4ftn deep, 211n. high. Teak finished case. Price 8 gns. +783 p. & p. 

THE DORSET (600mW output) 

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

simple to build. Sizes: 12 x 8 x Sin. 

MAINS POWER PACK KIT: 9/6 extra. 

PRICE £5.5.0 plus 7/8 p. & p. Circuit 2/6 FREE WITH PARTS. 

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

of parts. Complete with all componente, including ready 

etched and drilled printed circuit board -back printed 

for foolproof construction. 

MAINS POWER PACK KIT: 9/6 antra. 

Price £4.9.6 Plue 7/0 P. & P. 

Circuit 2/6 FREE WITH PARTS. 

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

Specifications: RMS Power Output (into 3 ohm. speaker): 
10 watts continuous (sine wave), 13 watts music power. 
Sensitivity (for rated output): 1my into 3K ohms (0.93 micro- 
amp). Total Distortion of 1KHa: at 5 watts 0.36%, at rated 
output 1.0%. Frequency Response: Minus 8dB pointe 20H. 
and 40KHz. Speaker: 3-4 ohms (3-15 ohms may be used). Supply 
voltage: 24V d.c. at 800mA (6-24V may be used). 
Control assembly: including resistors and capacitors. 
1. Volume: PRICE 6/ -. 
2. Treble: PRICE 6/ -. 
3. Comprehensive bass and treble: PRICE 10 / -. 
The above 3 items can be purchased for use with the X101. 
Power Snppiies for the E101: 
P101 M (for mono) 86/- pine 4/6 P. & P. P101 B (for stereo) 49/0 plum 4/6 p. & p. 

Pr ce 49/6 
pine 2/6 p. & p. 

THE RELIANT 10W SOLID -STATE HIGH QUALITY AMPLIFIER 
SPECIFICATIONS 
Output -I0 watts RMB Sine -wave Output Impedance-3 to 4 ohme 

18 watts EMS Music -power 
Inputs -1. -xtal mic 10mV Tone Controls- Treble control range ± 12dB at 1OKH2 

2. -gram /radio 250mV Base control range ± 13dB at 100H2 
Frequency Response -(with tone controls central) Minim 3dß points are 20112 and 40KH2. 
Signal to Noise Ratio- better than -60dB. Traneiatore-4 silicon Planar type and 3 

Germanium type. Mains input- -220 -200V. A.C. Size of chassis -10- x 31 2'. 
A.C. Mains, 200.250V. For une with Std. or L.P. records, musical instruments, all makes of 
pick -ups and mike.. Separate bass and treble litt control. Two inputs with control for gram. 
and mike. Built and tested. 8" x 5' speaker to emit price 14/6 plus 1/6 P. & P. Crystal mike 
to suit 10/6 plus 1/6 P. & P. PRICE 26.6.0 plue 5/- P. & P. 

THE VISCOUNT 
Integrated High Fidelity Transistor Stereo Amplifier 

SPECIFICATIONS: Output: 10 watts per channel into 3 to 4 ohms speakers (20 watts 
monoral). Input: 6 position rotary selector switch (3 pm: mono and 3 pos. stereo), P.U., 
Tuner, Tape and Tape Rec. Sensitivities: All inputs IOOmV Into 1.0M ohm. Frequency 
response: 40Ha- 20KHa +2db. Tone controls: Tone controls fiat (Baxandall type), 
separate bass and treble controls. Treble IBdb lift and out at 15KHa. Baas 15db Oft and 
26db cut at 60H.. Volume controle: Separate for each channel. AC Maine Input: 200- 
240v. 50.6011x. Size 121 x 6 x 211n. in teak -finished case. Built and tested. 

PRICE 181 On,. Postage & Packing 7/6 extra. 

Goods not despatched outside U.R. Tereus 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. 
Personal callers only at our Edgware address 

POCKET MULTI -METER 
Sine 34 x 24 x llin. Met- sine 24 x !fin. Sensitivity 1000 
O.P.V. on both A.C. and D.C. volts. 0-15, 0 -150, 0 -1000 
D.C. current 0- 150mA. Resonance 0- 100k0. Complete 
with test prode, battery and full instructions, 42/S. P. & P. 
9/6. FEU GIFT for limited period only. 30 watt Electric 
Soldering Iron value 16/- to every purchaser of the Pocket 
Multi- Meter. 

CYLDON 
U.H.F. TUNER 

Complete with PC88 and PC86 
Valves. Full variable timing. 
New and unused. Size 44 x 84 x 

libo. Complete with circuits 
diagram. 35/- p. & p. 3/6 

THREE -IN -ONE HI -Fl 
10 WATT SPEAKER 

A complete Loud Speaker system on one 
frame, combining three matched ceramic 
magnet speakers with a low loss cross 
over network. Peak handling power 
10 watts. Impedance 15 ohms. Flux 
density 11,000 gauss. Resonance 40- 
60 c/s. Frequency range Soc /s to 20kc /e. 
Size 134 x 8ojp x 44 Inches. By famous 
manufacturer. List Price C. Our price 
69/6 plus 5/- P. & P. 
Similar speaker to the above without 
tweeters in 8 and 15 ohm 69/6 plus 
5/. P. & P. 

600 mW FOUR TRANSISTOR AMPLIFIER 
Features N.P.N. and P.N.P. complementary symmetrical output stage, 

}" x 1," x Speaker. Output impedance 1.2 ohms frequency response 
3dB points 90 c/s and 12 Kc /s. Price 19/6 plus 1/- P. & P. 7' x 4" Speaker 
to suit, 13/6 plus 2/- P. & P. 

22 watt ALL TRANSISTOR AMPLIFIER 
AC mains 240V. Size 7" x 4 }" x 1v'. Frequency response IO)) c /s -IU Kc /s 
Semi conductors, two OC 75's two AC 128's and two stabilizers AA129. 
Tone and volume controls on flying leads. £2.10.0 plus P. & P. 3/8. 
Suitable 8" x 5" 10,000 line high flux speaker, 18/6 plus 2/- P. & P. 

FIRST QUALITY P.V.C. TAPE 
5" Std. 850ft..... 9/- 5" L.P. 850ít.....10/6 
7 Std. 1200ft 11/6 3' T.P. 600ft.....10 /6 
3' L.P. 240ft 4/- 5' T.P. 1800ft.....25/6 
5 }' L.P. I200ft 11/6 5 " T.F. 2400ft.....32/6 
7' L.P. 1800ft 18/6 7 T.P. 3800ft.....42/6 
51' D.P. 1800ft 18/6 4' T.P. 900ft 15/- 

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

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

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

treble controls. 

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

RECORD PLAYER SNIP A.C. MAINS 240V 

The "Princess" 4-speed automatic record changer 
and player engineered with the utmost precision for 
beauty, long life, and trouble free service. Will take 
up to ten recorde which may be mixed 7" to 10' or 
12'. Patent stylus brush cleans stylus otter each 
playing and at shut off, the pick -up locks itself into 
its recess, a most useful feature with portable equip- 
ment-other features include pick -up height adjust- 
ment and stylus pteeeure adjustment. This truly la 

fine instrument which you can purchase this month 
at only 66.19.6 complete with cartridge and ready to play Poet and Insurance 7/6 extra. 

CAR TRANSISTOR IGNITION SYSTEM for 6 or 
12 volt positive earth by famous manufacturer, 
comprising special high voltage working silicon 
transistor hermetically sealed in finned heat sink, 
high output ignition coil,, ballast resistor, hard 
wear. PRICE £4.19.6. Post and packing 5/- extra. 

MOTEK 
3 Speed 2 track Tape Deck complete 

with heads, takes Tin. spool. 
Incorporating 3 motors. 

A.C. mains, 240 volts, listed at 

Our Price £9.19.6, plus 10/- P. & P. 
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Multi Purpose Neon Test Unit. Robust, useful and 
inetructive, tests insulation, capacity, continuity, 
resistor, volume controls, also acts as signal 
injector and L.T. fault finder, kit comprises neon 
indicator, 4 -way water switch, ebonite tubes, 
resistors- condensers, terminale, etc., with dia- 
gram, only 9/8, plan 2/- post and Insurance. 
5 Posh Switch. One push operates mains on /off 
°witch, the other four operate various on/off and 
change -over switches, 2 /6. 
A.E.I. Fractional H.P. Motor. 200/260 v. 50/80 
c.p.e. enclosed, continuous rating 1/40 h.p., ex. 
equip. Perfect order, 19/6, pIne 4/S. 
Experimenting with ultra violet? Philips U.V. 
lamp, 16/6; holder and control gear 19/6. 
O.E.C. Blank Light Tube for experimente and 
special lighting effects-4O watt lit. tubes only, 
14/6 each: holders and control gear, 19/6, plus 
4/6 post. 
Cloak Motor. 230v. 50 cpe synchronous -sell 
starting, 6/6. 
Pentode Output Traodormer. Standard else, 40 -1, 
ex- equipment but OK, 4/8 each, 48/- doz. Poet 
paid. 
E.H.T. Condenser. 0 -1 mid. 6 kV, 8/6 each. 
Neon Mains Tester, 1/8 each, 12 /- doz. 
Flood Lamp Control. Our dim and full switch is 
ideal for controlling photo flood lamps; it gives 
two lampe in eerie°, two lampe 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. 
Sob- Miniature Silicon Diodes. General purpose 
type with gold- plated leads, 1/- each or 7/6 per 
dozen. 
Message Tapes. 2251t. Tape on 31n. spools, nor- 
mally 4/6 each, we offer 4 tapes for 12/6. 
White Circular Flex. Ideal for lighting drops, 
twin made by BICC. Usually 8d. yd 100 yd. coil 
for 50 / -, plus 6/- postage. 
Edgewise Control. Morganite, an fitted many 
transistor radios, 2K or 61( with switch, 2/6 each 
or 24/- per dozen. 
12V Inverter. Full traneietorised for operating a 
20 -watt fluorescent tube, size gin. long x I} x li- 
28.10.0. Poet and insurance 3/ -. 
Bllloon Rectifier. Equiv. BY100 750mA 400V., 
10 for 20/ -. 
Miniature Pickup for 71n. record. made by Como- 
code, crystal cartridge with sapphire stylus only 
11/9 or 36/- dozen. 
Telscopio Aerial for radio or transmitter, chrome 
plated, 6 section extends from 711n. to 47ín., 
7/6 each, £4 per dozen. 
Midget Neons for mains Indicators, etc., 1/8 each 
or 12/- dozen. 
Compression Trimmers. Twin I00pF, 1/. each; 
9/- per dozen. 
Stn. PM Londspeaker. 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 poet 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, la just a 
refrigerator in the winter -It can't be used, 
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 tube. with built In 500 watt heat and light elements. Four 
of these over the average size bench is all you need and will coat only about 4d. 
an hour to run. Ideal also under typists' desks. Keeps legs and knees warm, no 
matter how mini the "mini ". Price is VOL post and Insurance 4!0 on one or any 
quantity. 'O 
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 etethoset instead of earpiece 11 /'extra - 
poet and ins., 2/9. 

AftE=r 

ELECTRIC CLOCK WITH 25 AMP. SWITCH 
Made by Smith's these units are ae fitted to many top quality 
cooker. to control the oven. The clock le 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 vahm of the clock alone -poet and Insurance 
2/9. 

DEAC RECHARGEABLE BATTERY 
6V -500mA hr. -size 21 x I lin. dia. really powerful will 
delver 1 amp for } hour. Regular price 65/- each -our 
price 29/6. new and unissued . 

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

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

Rotary Cam Operated Switch. 1.2 positions each of 
which close a separate pair of contacts except the 
last which leaver, them all open. Contacts rated at 
250V 16 amps. 15/- each. 
Rotary Cam Operated Switch. 4 positions: 1st 
position all contacts open; 2nd contact 1 closed; 
3rd contacts 1 and 2 closed; 4th contacts 1, 2 and 
3 closed. Contact rated 250V 16 amps, S/8 each. 
Under Carpet Heating Element. Waterproof 
plastic covered element 12 yds. long, 900 watt, 
12/6 each. 
Breast Microphone. Fine American made dynamic 
type, adjustable on breast plate with neck straps, 
7/8. post. 4/6. 
Circular Fluorescent. 22 watt, gin. diam. tube 
complete with choke, starter, holders and chrome 
clips, 29/8, poet, etc., 4,0. 
Midget Relay twin 250 ohm colle, size approx. 
lila. v lin. lin. 4 pairs changeover contacts, 
7/6 each. 
P.O. Type Relay. Twin 200 ohm coils, size approx. 
Sin. x 2ín.. lin. 4 paire changeover contacts, 
8/6 each. 
Printed Circuit Board, Edge Connector, solder 
terminations. 32 contacts, standard spacing for 
veroboard, etc. bin. long but easily cut. 7/6 each, 
80 /- doz. 
1,000W Fire Spiral, replacement for moat fireo.1 /8 
each, 12,- doz. 
60 ohm 50 watt Wire Wound Pot -meters, 8/6 each. 
1 Meg Miniature. Pot -meter Morganite standard 
Jin. spindle il- each: 91- per dozen. 
1 Meg Miniature. Pot -meter Morganite preset 
screwdriver control. 9d. each; 81- per dozen. 
Pre -Set 100H by Welwyn with latrine) 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. 
Blanketatat Glass. Enclosed, normally closed. 
Circuit will open should blanket overheat, 4/6 each. 
Thermal Relay. Can be used to delay the supply 
of HT while beaters warm up, or will enable 
15A loads to be controlled by miniature switches 
or relay,. 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. 10A 250V normal one 
hole fitting 2/9 each; or 30/- per doz. 
Electric Lock. 24V coil, but rewlndable to other 
voltages, 4/6 each. 

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

Thé New Picture - BOOk'way of learning 
ELECTRICITY (5 vols -) BASIC ELECTRON ICS 6v is. ( o ) 

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

IBM IMMN 
This carefully planned series 

of manuals has proved a 
valuable course in training 

technicians in Electricity, 
Electronics, Radio and 
Telecommunications. 

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

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

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

. To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP 
Please send me WITHOUT OBLIGATION TOe 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. BASId 

MI ELECTRICITY 75/- Cash Price, or Down Payment of 20 /- followed by 3 fortnightly payments of 20 /- each. BASIC ELECTRONICS 90/- Cash Prtce, 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. 

I Signature 
u . NAME 

BLOCK LETTERS 
FULL POSTAL 

(If under 21 signature required of parent or guardian) 
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STATIONS in the. Maritime Provinces of Canada 
-Newfoundland, Nova Scotia, New Brunswick - 
are the most likely North Americans to be 

logged by the newcomer to the m.w. band. During 
the winter months broadcasters in this area are often 
audible from midnight (GMT) onwards and many 
Europeans have closed down for the night by this 
hour leaving clear patches for the DXer. After 
Paris 2 (1070) has gone off, CBA in Sackville N.B. 
may be heard on the same frequency though it may 
not peak up till 0100. This station is owned by the 
Canadian Broadcasting Corporation and operates 
under The call "CBA Maritime". CHER (950) in Syd- 
ney N.S. is an easy one after midnight when Radio 
Intercontinental (953) is off. CBN (640) St. John's 
Nfld., another CBC station, is often strong at 0300 
when QRM from 638 has subsided. 

Other stations to look for are CJON (930) St. 

John's, CKCM (620) Grand Falls and CJOX (710) 
Grand Banks. all in Newfoundland; CBH (860), CJCH 
(920). CHNS (960) in Halifax N.S. ; CKBW (1000) 
Bridgewater N.S.; CBD (I 110) Saint John N.B.; 
CKEC (1320) New Glasgow N.S.: CKBC (1360) 
Bathurst N.B. 

Anyone trying m.w. DXing for the first time 
should not be discouraged if North America is not 
logged at the first attempt. Fadeouts do occur on 
this path but they seldom last longer than a few days. 
When conditions are favourable the stations listed 
above should be audible up to 0300 when QRM 
from Eastern Europe starts to become troublesome. 

Latin Americans are to be heard most nights after 
0100 at this time of year. The following were extrac- 
ted from the writer's log for the period up to 0230: 
SRS (725) Surinam; CXI6 (850) Radio Carve, 
Montevideo; PRA3 (860) Radio Mundial, Rio de 
Janeiro; LR3 (950) Radio Belgrano, Buenos Aires: 
XEOY (1000)Mexico City; YVRS (1020) Radio Mar - 
guarita, Venezuela -a new station; CX28 (1090) R. 
Imparcial, Montevideo; PRE3 (1180) R. Globo, Rio. 

Senegal (764) is easy from 2230 till midnight every 
evening except Saturday when Sottons is late closing 
down. Conackry, Guinea, (1403) is also regular except 
on Saturdays. Radio Atlantico, Tenerife (620) closes 
down at 0100 along with a new Portuguese station 
on the same channel, with R. Atlantico the stronger 
of the two. Tangiers (1233) has been heard at 0005. 
Further east Batra, Egypt (620) 0300 and Riadh, 
Saudi Arabia (647) 0110 have been strong. 

Pyrgos Radio, a privately owned Greek station is 

back on the air again on 1434kc /s and can be heard 
with local music and English announcements after 
the close down of R. Luxemburg (1439). Before it 
ceased broadcasting in 1966, Pyrgos had a weekly 
request programme for DXers. At the moment it 
closes down at 0300 with announcements in Greek, 
French and English. This station QSLs, the address 
is Pyrgos Radio, Ilias, Western Peloponnese, Greece. 
Athens 2 (1385) is on the air all night with news in 
French at 0130 and in English at 0200. 

CHARLES MOLLOY 

PRA C T /CAL TELEVISION 

* EXPERIMENTS IN COLOUR 
TELEVISION 

Line and field sequential colour systems are 
well within the capability of the experimen- 
ter. This feature gives details of a practical 
triple- switch which is required for such 
systems and describes how it can be used for 
CCTV work, or in conjunction with a stan- 
dard decoder and disc system to obtain 
colour on a monochrome receiver, or to 
convert standard PAL transmissions to 
sequential form. 

* TV RECEIVER TESTING 
One of the most common faults is a failure 
in the mains input circuit or heater chain. 
Practical guidance on checking these parts 
of the circuit is given. 

* FLYING -SPOT SCANNER 
A simple system based on the use of standard 
TV receivers to enable you to generate your 
own television pictures. An inexpensive 
photomultiplier unit is used in conjunction 
with two TV receivers that require only 
minor modification. 

* COLOUR RECEIVER SERVICING 
Now is the time to take the plunge with 
colour receiver fault- finding. We start with 
practical guidance on the logical approach 
to testing and how far experience can help. 

* THE DEFIANT 9A61U SERIES 
The next chassis to be covered in our Ser- 
vicing TV Receiver series is the Plessey 
chassis as used in the Defiant 9A61 U series 
and other ranges. Details of common faults 
that occur, backed up with comprehensive 
service data. 

ALL IN THE FEBRUARY ISSUE 

ON SALE JANUARY 24th 

CORRIGENDA 

DECEMBER ISSUE -MINI -3 

Transistor type NKT152 is no longer gener- 
ally available: type 0C44 is an equivalent. 
Not all earpieces are suitable. We recom- 
mend type ER250 available from Henry's 
Radio. This miniature type has an impedance 
of 1,00012 . 
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TNDUCTORS and transformers are used as energy 
storage and transfer devices in electronic circuits. 
They use magnetic fields as the storage medium, as 

capacitors utilise electric fields. In both inductors and 
transformers the primary function is to convert elec- 
trical energy into magnetic energy. The magnetic 
energy storage capability of an inductor is determined 
by its inductance, the unit for which is the Henry (H). 
Inductors are available having inductances of a few 
microhenrys (µH or 10 -6H) to a few hundred henrys. 
The circuit symbol for an inductor (L) and transformer 
(T) is shown in Fig. L 

(a) (b) 

Fig. 1: Circuit symbols. (a) Inductor. (b) Transformer. 

Although transformers and inductors utilise con- 
version of electric to magnetic energy as their principle 
of operation, they are used for different circuit func- 
tions. The inductor has a single winding and purely 
stores energy, whilst the transformer has two windings, 
using magnetic flux to link the two windings and con- 
vert energy from one winding into electrical energy 
at the second winding. The inductor, therefore, is a 
two terminal device, and a transformer a four terminal 
device. 
Magnetic 

field 

Conductor 
I I 

Fig. 2 (left): Magnetic field around a current carrying conductor. 

Fig. 3 (right): if the conductor is wound as a coil the magnetic 
fields combine as shown. 

Combined 
field 

Now all conductors which carry current are sur- 
rounded by magnetic fields as shown in Fig. 2. Thus all 
wires have the property of inductance, but in a single 
wire this inductance is very small (µµH) and is there- 
fore insignificant in most applications. If, however, 
the conductor is wound in a coil as shown in Fig. 3 the 
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magnetic fields combine together to give an increased 
inductance. If again the coil is surrounded by a mag- 
netic material, then the magnetic flux immediately 
surrounding the coil is greatly increased, resulting in a 
corresponding increase in inductance. This property 
of magnetic material to attract the magnetic flux 
through the material rather than the surrounding air is 
called its relative permeability (µr). Steel has a relative 
permeability of 700. Thus to increase the inductance, 
inductors and transformers are wound as coils and 
often surrounded by magnetic material to further 
increase the inductance. 

We have seen that to increase the inductance the 
conductor is wound as a coil, but herein lies the diffi- 
culty of coil design, for this increases the conductor 
length and thereby the resistive losses. The coil size is 
determined by the size of wire and number of turns. 
Coil design therefore is always a compromise between 
size and performance. 

Similarly the introduction of magnetic materials 
introduces losses. These fall into three categories known 
as leakage losses, eddy current losses, and hysteresis 
losses. Leakage losses are caused by flux leakage away 
from the coil. Eddy current and hysteresis losses are 
due to losses of energy when the magnetic field is 
varied by alternating currents. The eddy current loss 
is due to eddy currents being set up in the magnetic 
material, and hysteresis losses are due to incomplete 
magnetic changes in the material. 

By careful design the leakage losses are minimised 
by ensuring an efficient magnetic circuit for the mag- 
netic flux; eddy current losses are reduced by laminating 
the magnetic material in a large number of thin sheets 
insulated from each other to deprive the eddy currents 
of a conducting path; hysteresis losses are minimised 
be selecting magnetic materials with low hysteresis 
losses. 

The construction of a high inductance coil is shown 
in Fig. 4. The coil is wound on a bobbin, and the iron 
laminations interleaved around the bobbin. A clamp 

Terminals 

Tagboard 

Iron alloy laminations 

Bobbin 

Coil 

Top E lamination 

Top I lamination 

Fig. 4: Basic coil construction. 
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BARGAIN OPPORTUNITIES FROM 
TRS STEREO 4 -4 a bargain in quality amplifiers 

AMPLIFIER KIT 87.19.6 (P.P. 3/6) 
TRS POWER UNIT 

52.5.01 p.p. 2/6) 
TES SIMPLEX CABINET 

51.17.6 (p.p. 2/6) 
4 pre DIN plugs and sockets if 
purchased separately. ló/ -. 
Complete kit Inc. cabinet /power 
pack DIN plugs and socket. 

£12.10.0 (Cate. 7,61 

Integrated 5 transistor stereo amp based on 
newly developed ?dullard 4 watt modules 
and BC.108 pre -amp. Suitable also for 
speakers from 3 to 15 ohms. With base and 
treble cut/booet. Response -60 to 14KHZ 
-3dB. This excellently engineered layout 
requires only wiring between controle and 
modules. Complete with metal chassis and 
simplex teak -ended cabinet for instant 
assembly. 

MAKE YOUR OWN BOOKSHELF SPEAKER 
With a set of matched speakers and eross.over from TRS. Comprises modern style 
high efficiency Stn. base unit with special cone assembly, X over and 21in. tweeter 
for mounting into your own cabinet or baffle system. Smooth 79/6 
response from 80 to 20,000 Hs. Loading up to 6 watts. Made by 
a world- famous manu /.turer. A genuine bargain for only (earn. 5/.). 

Tbie advanced design compatible HI Fl mono! 
stereo FM tuner comes in easy -to- assemble pre- 
fabricated units engineered to the highest stan- 
dards of efficiency and performance. Valuable 
refinements include ,witchable A.F.C., automatic 
noise suppression, flywheel tuning, stereo indica- 
tion light, excellent audio response. Sensitivity 
better than 5 microvolts. Stereo can be added 
later If so required. Inclusion of world -famous 
Gorier I.F. amplifier ensures superb performance. 
Excellent chaeels design made specially to fit the 
standard TES Simplex cabinet system. Styled to 
match the TES Stereo 4 -4. 

S.A.E. brings full detail.. 

Total pe 
operation) £2+1 (for mairin, 

f1 .10.0 (care. 10 / -1 

A NEW DE -LUXE 
FM MONO /STEREO 

TUNER FROM TRS 

A.F.C. ft A.G.C. 
Noise Limiter 
Chassis Ready 
Built 
Pre -tuned 

Kit to make MONO 
tuner inc. chassis 15 gns. 
and tuning assembly 

(p.p. 3f6) 10 gns. Add -in Stereo Unit g 
ipp 2/6) 

Power Unit f2.5.0 
(p.p. 2/6) 

Simplex Cabinet £1.1L6 
.P.P. 218) 

GARRARD ft E.M.I. PLAYING UNITS 
LM8000 Record Player with 9T.A. Stereo Cartridge. 610.15.0 
AT.60 Mk. II De-lune Auto- changer, die -cast turntable. Lees cartridge. 

618.17.8 

SP.25 De -luxe single record player. die -cast turnable. Lees cartridge. 
612.10.0 

Brand new in makers' cartons. Packing and carriage on any one of 
above 7/6. 
GARRARD PLINTH WH.1 in fine Teak for any of above units. 
(Packing and carriage 5/ -). 67/6. 
Garrard clear -view rigid perinea cover (carriage 4/6), 65/-. 
CARTRIDGES AVAILABLE TO PURCHASERS OF ABOVE PLAYER 
UNITS - STEREO. Bonntone 9TA /HC Ceramic with diamond 62/6. 
Decca Dream with diamond 95/ -; MONO Acoe GP91 -1 22/6; C ldring 
MX2M 27/8. 
E.M.I. 4 SPEED PLAYER Motor and 101 T /Table unit and free - 

mounting pick up arm with high quality T/O Cartridge, (p.p. 5 /-). 89 /8. 

FREE LIBRARY 
TAPE WALLETS 
With each reel of this fine tape 
by an internationally famous 
manufacturer we give a well 
made wallet in simulated 
leather with space for a reel 
each aide. This Is professional 
quality frequency 

metalised with leader/stop 
toile. 
5lin. reel, 1200ft., with 

wal I 

Sin. reel, 900ft.. with wallle1 , 

7 in. reel, 1800ft., with 
22/6 

P.p. I'6 per reel 

TRS MULLARD AMPLIFIERS 
STEREO 10 -10 Kit with valves and passive control system 

KIT -218.10.0: BUILT 822.10.0 (rare. either, 12/6) 

2 + 2 VALVE PRE -AMP Built, complete with valves, dial. etc. 
618.19.6 (can. 716). 

6-10 MONO AMPLIFIER. Rank Kit, with valves. etc., 10 gua. 
Built, 613.0.0. (care. 7/6 either). 
Basin Kit with passive control system, 612 10 0 Built 16 gua. 
(rarr. 7(6 either). 

PRE -AMP 2 VALVE KIT 8819 6 Built 69.10.0 teary. 5/6 edifier). 

BASIC 5-10 AMPLIFIER AND 2 VALVE PRE -AMP Assembled, 
wired and tested, complete 621.10.0 (rare. 101 -). 

Send S.A.E for leaflet giving full technical specifications on these 

trend famous amplifiers. 

HERE'S A GREAT BARGAIN 
RECORD PLAYER AMPLIFIER 
Ideal for building into record player. 2 watts output with volume 
and tone controls. Double wound mains isolating transformer. 
EZ80 and ECL82 valves. Stylish two -tone escutcheon panel. Printed 
circuit assembly. Ready wired and tested for instant assembly. 
:ID matching o/p transformer. Recommended playing unit- E.M.I. 
unit at 59/6 above. Amplifier as described. 79/6 

6 Valve AM /FM Tuner 
Med. and V.H.F. -6 valves metal rectifier. Belt - 
contained power unit.. Magic-eye, 3 push -button 
controls. Diode and high output sockets. Illumi- 
nated '2- colour dial. Chassis 1I1in. x 41n. x blip. 
A.C. 200/250 v. Unbeatable value. Complete kit, 
Inc. Power Pack as illustrated, 812.0.0. Carr. 7/8. 
Circuit and Coned. details 4/8. Free with kit. 

TRS Power Supply Unit 
Heavy duty, ready built mains power unit of great 
reliability and suitable for the heaviest demands. 
without atreu or fluctuation, very easy to mount. 
Size: 31 x 2 x 2Iu 
PÚ.12 giving 12V at 1.5A: P17.24 giving 24V at 
0.75A. Either model (p.p. 2(6). PII/VPM giving 
200V /25mA and 6.3V /1.5A (p.p. 2/6).45/_ 

WIRE WOUND RffiISTORS- COATED TYPES 
Stand. values 25 ohms -10000 ohms, 5w. 116, 10w. 1 /9, 
15w. 2/8. SPECIAL VALUES 15K -35K ohms 5w. 2 /8. 

PRE -SET WIRE WOUND POTS. Slotted Knurled 
Knob T.V. Type 26 ohms- 30Kohma 8/8.50 Kohms 4/8. 
Ditto carbon track 50K -2 Meg. 3/3. 

SLIDER PRESETS 5w. 10K -22 Meg. 2/- 10 ohms- 
5K 2 /6. 

SKELETON PRESETS for P /circuit use. 100 ohms -2.5 
Meg. 2 / -. 

STANDARD W /WOUND POTS. Long Spindle. 
1011 ohms -50000 ohms each e/- .100,000 ohms each 8/9. 

VOLUME CONTROLS 1l On dia. Long Spindle,. 
Famous make. All values 5000 ohms -2 Megohma. 
Guaranteed 12 months. Log or Linear tracks. Less Sw. 

3/6. DP Sw. 6/ -. Log or Linear tracks. Centre Tapped 

I Megohm Log, 1 Megohm less 8w. 0 / , TWIN GANGED 
STEREO 15in. dia., Long Spindles. All values 5000 
ohms to 2 Megohm, less Sw., ea. 8/8. All values 100K 
to 2 Megohm, with DP Sw., ea. 10/6. 

STEREO BALANCE CONTROLS 
Log /Anti- Log5K, 10K, 1 Meg., 1 Meg., 2 Meg. ea. 9 /6. 

VEROBOARD -AB standard .15ea including 21 x -in., 
8/8; 25 x 311n., 8/ -; 31 x lin., 6 /2; 31 x 31in., 8/8; 
25 x 17ín., 12/8. All acceeeorles and tools in stock. 

'CIM -KIT' Adhesive copper strip for circuit building 
60in. spool, ' /tain., 2 / -. 

, FOR 6d YOU CAN SAVE LfLI 
Send Od. now to TES for their latest bargain- I 

Icrammed lists of components. aooessories, mat- I 
erials and equipments. including many hard to 

find items. 8 large pages, well printed. Send for I 

Iyour Dopy now. 

RESISTORS- Modern ratings, full range 10 ohms to 
10 megohme, 10 °,ó, 5-4 w., 4d. ea.; 5% Hi -Stab. 
I -4 w., Sd. ea. (below 100 ohms and over 1 nieg., 
6d. ea.). 1% Hi -Stab, 1 w., 1/8 ea. (below 100 ohms, 
2/- ea.). 

CONDENSERS Silver Mica. All values 2 pi. to 1,000 pi 
Od. ea. Ditto ceramics 9d. Tub. 460v. T.C.C., eta. .001 
mid, to 0.1 mí./360 v. 10d..02 mt. to 0.1 mid. 500 v. 1/- 
.86 T.C.C. 1/9. 6 T.C.C. 2/ -. CLOSE TOL. 9 /16108. 10e. 
5 pf. -600 pf. 9d. 800.5,000 pf.1 / -. 1% 2 pf. -100 pf. 115. 
100 -250 pf. 1 /2. 270 -800 pt. 1/4. 800- 5000pf. 2/ -. 

ALUM. CHASSIS. 18g. Plain undrilled folded 4 sides, 
2in. deep. 6 x 41a. 6/ -; 8 s C5.11/6; 10 x 7in. 7/5; 12 

x Bin. 8 / -, 12 x 81n. 8/6. 

EXPANDED ANODISED METAL -Attractive Gilt 
Finish lin. x tin. diamond mesh or finer mesh 5/- per 
sq. ft. 
VINAIR -Latest I.C.I. speaker covering. Mottled 
Light Grey, Off-White, Fawn Black, etc. 2/- per sq. ft. 
BONDACOUST- Speaker Cabinet Acoustic Wadding. 
18 ins. wide. 5/3 per ft. 6/- per yard. 

ENAMELLED COPPER WIRE in two ounce reels. 
14 -20 g. 8 / -: 20 -28 g. 8/6; 3.5-34 g. 4/8; 39 -40 g. 6/ -. 

ALWAYS IN STOCK AT KEENEST PRICES. Tran- 
sistors, Coils, Switches, Valves, Speakers, Materials. 
See latest TES lists. Please send S.A.S. ,rich inquiries. 

7 -valve AM /FM /RG Chassis 
A superbly powerful high performance instrument. Ideal 

for building into existing cabinet work, etc. Tunes over 

long, medium and F.M. wavebands. Excellent eeneltivity. 

Permeability tuning on F.M. Large clear dial, A.V.C. 

good neg. feedback. Magic eye. 3W output. A.C.200 /250V 

Circuit diagrams available. Supplied ready built and 

aligned. S.A.E. brings full details. 614.10.0. (Carr. 10 / -.) 

To Order 
:tend rash with order. 
Post and packing where 
not stated add 1/- per 118: 
I/o, 119; 3 /6, 216; 51- 
r1(ó; 6/6 1018; 8/- 14Ib: 
over 10 / -. To help speed 

your order, quote PR'.1 
when ordering. 

IRS RADIO 
COMPONENT 
SPECIALISTS 

Established 1946 

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY 

Tel.: 0f -684 2188. Hours 9 a.m.-6 p.m. 1 p.m. Wednesdays 
A few doors from Thornton Heath Stn. (S.R. Victor /a section) 

791 

www.americanradiohistory.com

www.americanradiohistory.com


VARIABLE VOLTAGE TRANSFORMERS 

4 50 
AMPS 

AMP 

13.10.0. 

INPUT 230/240v. A.C. 50/60 - 
OUTPUT VARIABLE 0 -260e. 

BRAND NEW 
Keenest prices in the country. All 
Types (and Spares) from } to 
SO amp. from stock. 
SHROUDED TYPE 
1 amp, £5.10.0 2.5 amps, 86.15.0. 
4 amps, £9.0.0. 5 amps, £8.15.0. 
8 amps, £14.10.0. 10 amps, £19.10.0. 
12 amps, £21.0.0. 15 amps, £25.0.0. 
20 amps. £37.0.0. 37.5 amps, £72.0.0. 
50 amps, £92.0.0. 

OPEN TYPE (Panel Mounting) 
} amp, £3.10.0. 1 amp. £5.10.0. 
2) amps, £6.12.6. 

PORTABLE TYPE 
1.5 amp. portable fitted metal case, 

PORTABLE TYPE voltmeter. lamp, switch, etc. £9.5.0. 

!g. S. A. Similar to above 2.5 amp. £11.7.6. 

100 WATT POWER RHEOSTATS (NEW) 
,47 

AVAILABLE IN THE FOLLOWING VALUES 

I ohm, 10a.; S ohm, 4.7a.; 10 ohm, 3 a.; 25 ohm, .v 
2e.; 50 ohm, l -4 a.; 100 ohm, 1 a.; 250 ohm, I', 

.7 a.; 500 ohm. 45 e.; 1,000 ohm, 280 mA; 
1,500 ohm, 230 mA; 2,500 ohm, 2 a. Diameter 3 }in. Shaft length 
¡in., dia. 4in. All at 27/6 each. P. & P. 1/6. 
SO WATT. 1/5/10/25/501100 / 250 /500/1,000/1,500/2,500/ohm, 21/ -. 
P. & P. 1/6. 
2S WATT. 10/25/50 /100/250/500/1,000 /1,500/2,500 ohm. 14/6. 
P. & P. 1/6. 

200/250v AC HORSTMAN 
20A TIME SWITCH 
2 on /off every 24 hours at any pre -set time. 
Fitted in metal case. 36 hr. spring reserve. 
Used but fully tested. Fraction of maker's 
price. £3.10.6 plus 4/6 P. 6 P. 
Available with solar dial, on request. 

INSULATED TERMINALS 
Available in red, white, yellow, black, blue 
and green. New 17/- per doz. 2/- P. 6 P. 

230/250V. A.C. SOLENOID 
Heavy duty type, approx. 3 lbs. pull. Price 
17 /6.plus 2/6 P. 6 P. 

12/24V. D.C. SOLENOID 
Approx. 8 oz. push. Price 9/6 plus 1/6 P. & P. 

PRECISION INTERVAL TIMER 
From 0-30 seconds (repetitive). Jewelled 
balanced movement. Lever re -set. Operates 
230V. A.C. 5 amp. c/o Microswitch. New. 
Price 17/6 plus 2/6 P. 6 P. 

CONDENSERS 2,500 mfd. 100v. 12/6 1/6 P. á P. 4,000 mid. 
25v. 10 /- 1/6 P. 6 P. 4,000 mfd. 50v. 15 /- 1/6 P. 6 P. 10,000 mfd. 
35v. 15/- 1/6 P. 6 P. 

CONSTANT VOLTAGE TRANSFORMER 
Input 185 -250 v. A.C. Output 230 v. A.C. 
Capacity 250 watt. Attractive metal case. 
Fined red signal lamp. Rubberteet. Weight 171b. 
Price £11.10.0. P. 6 P. 15/ -. 

SELENIUM BRIDGE RECTIFIERS 
30 volt 3 amp., 11/ -, plus 2/6 P. & P. ^x_30 volts amp,116 /-,,plush /6 P.6 P. 

L.T. TRANSFORMERS 
All primaries 220 -240 volts. 
Type No. Sec. Taps Price Carr. 
1 30, 32, 34, 36 v. at 5 amps. £4.5.0 6/- 
2 30, 40, 50 v. at 5 amps £6.5.0 6/6 
3 10, 17, 15 v. at 10 amps £4.10.0 4/6 
4 6, 12 v. at 20 amps. £5.17.6 6/6 
5 17, 16, 20 v. at 20 amps £912.6. 6/6 
6 6, 12, 20 v. at 20 amps £5.5.0 7/6 
7 24 v. at 10 amps. £4.15.0 5/6 
t 4, 6, 24, 32 v. at 12 amps. £6.10.0 

DOUBLE WOUND VARIABLE LT. TRANSFORMER 
Input 230 v. A.C. OUTPUT CONTINUOUSLY 
VARIABLE 036 v. A.C. 
0-36 v. at 5 amp. £9.12.6. P. 6 P. 8/6. 
0-36 v. at 20 amp. £21.0.0. P. & P. 15/- 

LIGHT SENSITIVE SWITCH 
Kit of parts, including ORP12 Cad- 
mium Sulphide Photocell, Relay,. 
Transistor and Circuit, etc., 6 -12 
volt D.C. op. price 25/- plus 2/6 
P. & P. ORP 12 Including circuit, 
10/6 each, plus 1/- P. 6 P. 

A.C. MAINS MODEL Incorporates Mains 
Transformer. Rectifier and special relay with 
3, 5 amp mains e/o contacts. Price Inc. circuit 
47/6 plus 2/6 P. 6 P. 

LIGHT SOURCE AND PHOTO 
CELL MOUNTING 

Precision engineered 
light source with focusible 
lens assembly and ventilated 
lamp housing, to take MBC bulb. Separate 
photo cell mounting assembly for ORP 12 

or similar cell. Both units are single hole 
fixing. Price per pair £2.15.0. P. 6 P. 3/6. 

MINIATURE UNISELECTOR SWITCH 
3 banks of 11 positions plus 
homing bank. 40 ohm coll. 
24 -36 v. D.C. operation. 
Tested. 22 /6, plus 2/6 P. & P. 

COMPACT HEAVY DUTY 6v. D.C. RELAY 
2 change over, 30 ohm coll. 7/6 each. P. 6 P. 1/5. 
3 for 20/ -. Post paid. 

ee-0 

..1.... s 

NICKEL CADMIUM BATTERY. Sintered 
Cadmium Type 1.2 v. 7AH. Size height 3 }in., 
width 21 x 1.Ain. Weight approx. 13 oz. Ea- 
R.A.F. Tested. 12/6. P. 6 P. 2/6. 

A.C. CONTACTOR 
2 make + 2 break (or. 2 c /o.) 
15 amp. contacts. 230/240V 
A.C. operation. Brand new 
Price 22/6 plus 1/6 P. 6 P 

STROBE! STROBE! STROBE! 
Build a Strobe Unit, using the latest type 
Xenon white light flash tube. Solid state 
timing and triggering circuit. 230/250v. A.C. 
operation. 
ECONOMY KIT. Flash rate 1 -36 flash per 
second. All components including Uni - 
junction, thyristor, tube and circuit. £5 /5 /0 
plus 3/6 P. 6 P. 
INDUSTRIAL KIT. Flash race 1- 801.p.s. 
Ideally suitable for schools, laboratories, 
etc. Incorporates double wound transformer 
which isolates both tube and timing circuit 
from mains. Stabilized timing circuit and 
higher power tube. £11610 plus 6/- P. 6 P. 
6} In. POLISHED REFLECTOR. Ideally 
suited for above Strobe kits. Price 8/6 post 
paid. Regret NOT sold separately. 

RELAYS 
Bulk purchase enables us to offer the follow- 
ing new SIEMENS, PLESSEY, etc. mini- 
ature plug in relays complete with base, at a 
fraction of maker's price. 
Coll Working 

CI Voltage Contacts Price 
280 6-12 2 c/o 14/6 
280 9-18 4 c/o 1S /S 
700 12 -24 2 c/o 12/6 
700 16-24 4 c/o 15/6 
700 16-24 4M 2B 12/6 

1250 20.-40 2 c/o H.D. 12/6 
2500 30-50 2 c/0 H.D. 12/6 
5800 50-70 4 clo 10 /- 
9000 40-70 2 c/o 10/- 

H.D. -- Heavy Duty. POST PAID 

SEALED RELAY 
230 VOLT AC COIL 
Two change over 
5 amp contacts. 
Plug -in I.O. Base. 
Price 14/6 Incl. base. 
Post Paid. 

SERVICE TRADING CO 
All Mail Orders -Also Callers -Ample Parking Space I Personal callers only 

57 BRIDGMAN ROAD. LONDON, W.4 Phone 995 1560 8 LITTLE NEWPORT STREET 
SHOWROOM NOW OPEN CLOSED SATURDAY LONDON, WC.2. Tel. GER 0576 

792 

H.A.C. SHORT -WAVE 
KITS 

WORLD -WIDE RECEPTION 

Famous for over 90 yearn for Short -Wave Equip- 
ment' of quality, "H.A.C." were the original 
suppliers of Short -Wave Receiver Kits for the 
amateur constructor. Over 10,000 satisfied 
customers- including Technical Colleges, Hm- 
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 tons. 

"H.A.C." SHORT -WAVE PRODUCTS 
29 Old Bond Street, London W.1 

TRADER SERVICE SHEETS 
5/- each plus postage 

We can supply Trader Service Sheets 
and Manufacturers- Manuals for most makes 
and types of Radios, Tape Recorders and 
Televisions. 

Please complete order form below for your 
Service Sheet to be sent by return. To: 

OAKFIELD ENTERPRISES 
LIMITED 

30 CRAVEN STREET, STRAND 
LONDON WC2 

Make Model Radio/ TV 

1968 List 
available at 2/- 
plus postage 

From 

Address 

If list is required 
indicate with X 

enclose remittance of 
(and a stamped addressed envelope) 

s.a.e. with enquiries please 
MAIL ORDER ONLY (February PW) 
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holds the laminations in place and provides the mount- 
ing for the whole coil. The coil ends are terminated at 
terminals on a tag board and the whole coil is varnish 
or resin impregnated and potted. High quality coils 
are also totally screened by mumetal or metal cases. 

It is now necessary to examine the exact function and 
action of inductors and transformers in circuits, for the 
multitude of varied constructions are all dependent on 
the circuit requirements. 

An inductor is used to store and release magnetic 
energy but will only be effective when the current 
through it is changing, for when the current increases 
the impedance and voltage drop across the coil increase 
to oppose the increase in current. Hence the current 
through an inductance cannot change instantaneously. 
If the current decreases then the magnetic energy 
decreases and provides energy into the coil which 
opposes the reduction in current. A coil therefore has 
a high a.c. impedance whilst its d.c. resistance is low. 
Inductors are in consequence used as a.c. impedances 
in r.f. loads, smoothing circuits and tuned circuits. The 
reactive impedance of an inductor is given by: 

XL =27r f L (1) 

where XL is the reactive component of impedance in 
ohms, f the frequency in c s and L the inductance in 
Henrys, and or is approximately 3.14. 

The impedance (Z) of a coil is given by: 

Z =A, R2 +XL2 (2) 

where R is its d.c. resistance in ohms. 
The reactance and therefore impedance increase 

directly with frequency. In consequence smaller induc- 
tances are required to have the same impedance effect 
at high frequencies. The inductance required to give 
h.t. smoothing at mains frequency is often 1 -50H and 
the resulting coil is often 2 x 3 x 3in. whilst at r.f. 
smoothing is achieved by a 10011H coil kin. long and 
tin. in diameter. 

Transformers are also useful only in a.c. circuits 
since their purpose is to link two electrically isolated 
windings together by magnetic flux. A change of flux 
in the circuit is initiated by the input or primary winding 
voltage changing. The flux links with the output or 
secondary winding, and because it is changing induces 
a voltage across the secondary winding. The flux 
generated by the primary voltage change is given by 
equation 3 and the induced voltage by equation 4: 

(I) = Ñ ,) vdt 

V_= -N2 x d 

Now as P is dependent on the number of turns of the 
coil it can be shown that for the transformer shown in 
Fig. 5 

V1N1I- 
(5) 

V2 N2 11 

where V is the a.c. voltage across the winding, N the 
number of turns, 1 the a.c. current in the winding. 
1= primary circuit and 2= secondary circuit. 

It can be seen that by winding more turns on the 
secondary coil an increased output voltage results, 
though the current reduces so that the power output 
cannot exceed the input power. In fact due to losses 
the output power is between 4 and 10% less than the 
input power. 

The limiting factors for a given size transformer are 
voltage breakdown of insulation between turns on one 
winding and also between windings. This limits the 
maximum voltage output which can be achieved. 
Power dissipation limits both the maximum current 
and maximum power. Saturation of the magnetic core 
is also a limiting factor and this occurs when the flux 
increases to saturation point. At saturation the relative 
permeability drops rapidly to unity which results in a 
reduction in inductance. The impedance therefore 
reduces which results in an effective short- circuit 
across the primary. The fall in permeability with 
increased input voltage at saturation is utilised in the 
design of constant voltage transformers. 

For these reasons the power is directly related to the 
volume of a transformer and for mains transformers 
the power rating can be judged by experience directly 
from its physical size. At this point it is worth noting 
that occasionally one sees efficiency circuits which 
purport to increase the output voltage for the same 
output current, thereby doubling the transformer 
rating. This is usually achieved by a voltage doubling 
circuit and dire results on the transformer may result. 
Examination of equation. 5 shows the impracticality of 
these circuits in terms of transformer dissipation. It is 
only as a result of extremely conservative power ratings 
in transformer design that these circuits appear to work. 
Generally speaking the design will cope for between 
125 and 200% of the rated power. 

Let us now examine the construction, design limita- 
tions, and usages of the various types of inductor and 
transformer that are commonly available to the circuit 
designer. 

(3) 
Iron Cored Coils 

(4) 

where t is the magnetic flux, N1 the number of primary 
turns, 

$ 
vdt the sum of voltage change with time, 

V the induced voltage in secondary winding, N2 the 

number of secondary turns and d the rate of change 

of flux. 

Fig. 5: Trans former action. Fig. 6: Lamination ou line 

This type of coil utilises iron or other magnetic 
material with high relative permeability. As the per- 
meability is high a high inductance coil results which 
makes this construction particularly useful at very low 
frequencies. 

The construction was shown in Fig. 4, and this is 
the general form of construction for low frequency 
transformers and inductors. The coils are wound of 
enamel coated copper wire of a gauge dependent on the 
current which the winding will have to carry. Wire size 
normally varies from 40 s.w.g. for low current windings 
to 16 s.w.g. for windings of several amperes. Generally 
the coils are wound on the plastic bobbin by coil 
winding machines but may be hand -wound. The finer 
wire gauges, which would usually have a large number 
of turns from several hundred to a few thousand, are 
difficult to hand wind and do not lend themselves to 
modification. The thicker gauges consist of fewer 
turns and can be easily rewound to give modified 
characteristics. 
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Table I : Comparison of Mains Transformers 

Type 
Power Rating 

(W) Size 
Volume 
(in2.) 

Weight 
(1b.) Cost 

Low voltage Multi -turn I 1.12x 1.06 x 0.81 in. I 0.15 15s. to £2 
Low voltage Multi -turn 23 2.62x2.37x 1.93in. 11.5 2 5s. to £4 
Low voltage Multi -turn 90 4.25 x 4.75 x 3.62in. 73 7 £4 to £10 
Auto transformers 150 3.75 x 3.12 x 3.75in. 44 41 £2 to £5 
Variable auto transformers 250 3in. dia. x 2.5in. £4 to £20 

After the coil is wound the laminations are inter- 
leaved around the bobbin. Many shapes and thicknesses 
of laminations are used and the shape shown in Fig. 6 
is typical. The E and I are alternated to give a minimum 
air gap in the magnetic circuit. The lamination thickness 
depends largely on the frequency for which the coil is 

required. At frequencies of 50c s a thickness of tin. 
is not unusual, whilst at 20kc s or higher the thickness 
is reduced to 2 -20 thou (thousandths of an inch). 
The laminations are usually made of an alloy of which 
iron is often the predominant constituent. Many types 
of magnetic alloy are manufactured to give different 
magnetic characteristics and the type chosen for coil 
cores has a high saturation point and low hysteresis loss. 

Quality coils are usually impregnated with lacquer or 
resin and enclosed in a metal casing. Transformers often 
have electrostatic shields between the primary and 
secondary winding and these are connected to the 
earth terminal on the terminal strip. Another form of 
transformer construction is the C -core type which is 
used in high quality transformers. The principles are 
the same in the construction techniques but the core 
construction is superior. 

By far the greatest application of iron core trans- 
formers is as mains transformers and inductors. As 
the frequency range is low and designed for 45c 's to 
65c /s the laminations are usually thick and of the order 
of min. Inductors are commonly available from ImH 
in high current circuits to IOOH in high voltage circuits. 
The transformer primary winding is usually wound for 
230V 50c /s operation, but tap adjustments are often 
provided. The number of turns on the primary winding 
is normally several hundred. The secondary windings 
vary considerably but for transistor power supply 

Fig. 7: Multi-turn transformer with rectifiers. 

circuits have relatively few turns and can usually be 
rewound to give special requirements. The circuit of a 
typical mains transformer is shown in Fig. 7, the 
electrostatic screen (dotted) and magnetic core being 
indicated by the normal circuit symbol. 

Mains transformers are usually ordered directly by 
input and output voltages and current only. Usually 
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one or more output windings are available, and each is 
specified as to its voltage, current and power rating. 
Most manufacturers provide a prototype service which 
will provide any transformer required: however the 
price is necessarily high, between £12 and £30 for a 
25VA type. Commonly, therefore, standard trans- 
formers are used by designers, and these are often 
multi -winding types which allow a variety of voltages 
to be built up. 

Auto transformers are a modification of two winding 
transformers in that they operate by tapping directly 
across the primary winding. As a result, the power 
rating for a given size is considerably higher, but as 
the output is electrically connected to the input a 
number of serious limitations result. They are, therefore, 
mainly used for boosting or lowering mains supplies. 
The variable mains transformer is a continuously 
variable form of auto transformer. 

The circuit symbol for an auto transformer is shown 
in Fig. 8. A comparison of size and rating for various 
mains transformers is given in Table 1 and from this it 
can clearly be seen that power is directly related to 
volume. 

(a) (b) 

Fig. 8: Auto transformers. (a) Fixed tapped. (b) Variable. 

Audio frequency transformers such as driver, output, 
speaker and isolating types are usually iron cored. 
As the frequency range over which they are required 
to work is 20c /s to 20kc /s the laminations are con- 
siderably thinner and are between 1 and 20 thou thick. 
The transformers capable of the full frequency range 
are fairly large, have thin laminations and thousands 
of turns to give high inductance. 

As the power transfer in audio circuits is usually 
fairly low and rarely exceeds IOW audio transformers 
are small. The construction is similar to the mains 
transformer shown in Fig. 4. The cost of these trans- 
formers varies from 5s. to £3 depending on type and 
quality. Driver transformers are usually specified in 
terms of turns ratio with a centre tapped or two second- 
ary windings. Typical size is 0.75 x 0.5 x 0.5in. with 
printed circuit mounting connections instead of terminals 
and screw fixing. Power rating is usually 1- 100mW. 
Output and speaker transformers are larger than driver 
transformers and a typical kW transformer with printed 
circuit fixing is I k x 1 x 1 kin. They are commonly 
specified in terms of turns ratio to match either 3 S2 or 
150 speakers, and power rating. 

TO BE CONTINUED 
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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 
0B2 61- 
OZ4 4/8 
1A3 4/6 
1A5 5/- 
1A7GT 7/- 
ICI 6/6 
102 7/9 
LC3 7/- 
105 4/9 
1115 6/9 
1D6 9/6 
IFD1 61- 
IFD9 3/9 
106 6/- 
IHSGT 7/- 
LIA 2/6 
ILDS 6/- 
iLNS 8/- 
1N50T 7/9 
1P1 7/- 
IMO 4/9 
IP11 5/6 
IRS 6/6 
184 4/9 
185 8/9 
I1'4 2/9 
I14 5/9 
1115 6/9 
2A7 12/6 
2DI3C 7/- 
21721 5/6 
2X2 4/9 
3A4 31 
3A5 10/- 
3117 51- 
3D6 3/9 
3Q4 6/6 
3Q5G'P 6/- 
384 4/9 
3V4 5/6 
41)1 3/9 
5R4GY 8/9 
5U4(; 4/9 
5V4(i 7/8 
5Y3OT 5/8 
5Z3 8/- 
5Z40 6/9 
6/30L2 12/8 
6A00 5/6 
6AC7 3/- 
6A05 3/8 
6AG7 5/9 
6A35 8/6 
OAKS 4/6 
6AK6 (1/- 
6AK8 6/- 
BALS 2/3 
6AM4 16/6 
6AM5 2/6 
6AM6 8/3 
6AQ5 4/9 
BARB 20/- 
BATO 4/- 
BAUB 5/- 
6AV6 5/6 
6B86 2/6 
OBAB 4/- 
611E6 4/3 
6B06(1 20/5 
613H6 7/6 
61326 6/9 
613135 9/6 
BBQ7A 7/- 
68R7 8/6 
OBRO 8/- 
6B87 16/6 
6BWO 12/3 
OBW7 11/- 
613X6 4/6 
6BZ6 6/- 
6C4 2/9 
B(IOOT 6/- 
OCIO 8/9 
6E9 11/- 
BCUOG 19/6 
BCD7 9/6 
OCH6 6/- 

6(7L6 8/6 
6CW4 12/- 
61)3 7/6 
6D6 $/- 
6E5 7/6 
OFl 8/9 
6F61; 4/- 
6F6M 12/6 
6F12 8/8 
6F13 8/8 
6F14 15/- 
6E15 9/6 
6F17 12/6 
6FI8 7/6 
6F'23 12/3 
61,24 11/9 
6E25 11/9 
6E28 10/6 
61,32 8/- 
666G 2/6 
6H6GT 1/9 
6350 8/9 
6J5GT 4/6 
636 3/- 
6370 4/9 
6J7GT 6/6 
6K6GT 5/- 
6K70 2/- 
eK70T 4/6 
eKBG 8/- 
6K8GT 7/- 
61M(1T 7/9 
6L1 19/8 
61.18 5/- 
6L19 19/- 
eLD20 6/6 
e57(1T 6/8 
6P1 12/-- 
6P25 12/ 
6P96 12/- 
6P28 25/- 
6Q7G 8/- 
6Q7GT 8/6 
6R70 7/- 
68A7OT 7/- 
68A7 7/ 
68C7GT 8/8 
6807 6/- 
68117 8/- 
68J7 6/6 
68K7(IT4/6 
6BL70T 4/9 
68N7(1T 4/8 
6BQ7GT 6/-- 
6887 8/- 
61'4(IT 12/- 
6C60 6/- 
61170 7/- 
6V60 3/8 
6V80T 6/- 
6X4 3/6 
6X5GT 5/- 
6Y60 8/- 
6Y70 12/8 
7A7 12/6 
7AN7 8/- 
7B6 10/9 
7B7 7/- 
7(51 6/- 
7D6 15/- 
7H7 5/6 
7R7 12/- 
787 20/- 
7V7 5/- 
7Y4 6/6 
7Z4 4/6 
9BW6 7/- 
9D7 9/- 
10C1 12/6 
IOCI 10/- 
IODl 8/- 
1OD2 14/7 
IOFI 16/- 
10F9 9/- 
10E18 7/6 
IOLD3 7/6 
lOLD1110/- 
,10P13 12/- 
10P14 12/6 

I2A6 8/6 
12A(16 7/- 
12AD6 61- 
I2AE6 7/5 
12AT6 4/6 
12AT7 8/9 
12A1'6 419 
12A1'7 4/6 
I2AV6 5/6 
12AV7 8/- 
l2AX7 4/6 
U2AY7 9/9 
12BA6 6/- 
12BE6 5/9 
I2BH7 6/- 
12E1 17/- 
12J5(1T 2/6 
12J7CT 8/6 
13K5 10/- 
12K7GT 6/9 
12K9GT 7/6 
1.1Q70T 4/6 
128A70T6/9 
12813.7 4/- 
12807 3/- 
128117 8/- 
128.17 4/6 
128K7 4/9 
12BQ70T7/6 
12857 5/- 
12Y4 2/- 
131)1 5/- 
13D3 9/- 
14117 9/6 
1487 15/- 
18 12/6 
19 10/8 
19AQ3 4/9 
I9H1 40/- 
20D1 18/- 
20D4 20/5 
20F3 14/- 
20L1 18/- 
20P1 17/6 
20P3 18/- 
20P4 18/6 
20P5 18/- 
25A6(: 7/6 
25LOG 5/6 
251'5 6/- 
25Y5(; 8/8 
25540 6/- 
25Z5 7/- 
25Z617 8/6 
30CI 6/8 
SOCIO 18/6 
30C17 12/6 
SOCIO 8/9 
30E5 11/9 
SOFL1 16/- 
30FLI216/- 
30FL13 8/- 
30FL1412/6 
30L1 8/- 
301,15 18/9 
30L17 13/- 
30P4 12/- 
30P4MR 

17/8 
30P12 18/- 
30P19 12/- 
30PL1 16/- 
30PL13 16/- 
30PL7416/- 
30PL15 15/- 
85A5 15/- 
36D5 11/9 
35L6GT 5/9 
35W4 4/6 
3523 10/- 
35Z40T 4/9 
35ZSGT 6/- 
42 5/- 
43 10/- 
SOBS 6/8 
15005 8/3 
50C:D8G41/- 
501.60T 6/- 
52E11 14/6 

53K1' 14/6 
72 6/6 
77 6/6 
78 4/9 
85A2 8/6 
90AG 67/6 
90AV 87/8 
9000 84/- 
90CV 8$/8 
9001 16/- 
15062 14/6 
1501.2 6/9 
161 16/- 
1856T 86/- 
301 80/- 
302 16/6 
30:3 15/- 
305 1616 
3011 13/- 
807 11/9 
956 2/- 
1821 10/6 
5763 10/- 

.606(1 5/6 
7193 10/6 
7475 4/- 
A1834 20/- 
AC2PEN 

19/6 
AC2PEN/ 

DD 19/6 
ACOPEN4/9 
AC/PEN 15) 

19/6 
AC/PEN (7) 

19/6 
AC/TH1101- 
AC/TP 19/6 
AC/VP112/- 
AC/VP210/6 
ATP4 2/3 
AZI 8/- 
AZ31 8/9 
AZ41 7/6 
B36 4/6 
0319 6/ 
6L63 10/- 
CK506 6/6 
CIA 19/6 
CL33 18/6 
CV6 10/8 
CV63 10/6 
CV27I 12/8 
CV428 19/- 
CYI 16/4 
l'Y IC )016 
CY31 7/6 
DI 1/8 
D11 10/6 
1)63 6/- 
D77 2/8 
DAC32 7/- 
DAF91 8/9 
DAF96 6/- 
D((790 10/- 
DD4 10/8 
DD41 12/6 
DDT4 8/8 
DF33 7/9 
DF72 80/- 
DF91 2/9 
DF96 6/- 
DF97 10/- 
DH30 15/6 
DUOS 6/- 
DH76 4/6 
DH77 4/- 
DHeI 10/- 
D11101 26/- 
DH107 ' 

16/11 
DK32 71- 
DK40 10/- 
DK91 5/6 
DK92 7/9 
DK96 7/- 
DL33 6/- 
DL35 4/9 
DL72 15/- 

UL75 80/- 
DL92 4/9 
DL94 5/6 
111,96 7/- 
DL8I0 9/6 
DM70 6/- 
DM71 7/6 
DW4/350 

8/6 
I1W4/500 

8/6 
DY86 5/9 
DY87 5/9 
ESOP 24/- 
E831, 24/- 
E88(.1(1 12/- 
E18OCX; 8/- 
EI80F 17/6 
EA50 1/6 
E6.76 18/- 
EABC806/- 
EAC91 8/- 
EAF42 8/8 
EB34 7/6 
EB4I 9/8 
EB91 2/3 
EBC4I 8/6 
EBC81 5/9 
EBC90 9/- 
EBC91 5/6 
EBF80 5/9 
F.BF83 8/- 
EBF89 6/3 
EBL21 11/- 
ECM 4/8 
EC53 12/6 
EC54 6/- 
EC70 9/9 
EC66 10/8 
ECeB 10/8 
EC92 8/8 
ECC:31 15/8 
ECti132 4/6 
E()C33 29/1 
ECC34 29/8 
ECX135 4/9 
ECC40 9/8 
ECC8I 8/9 
EC1.182 4/6 
ECC83 4/6 
ECC84 6/6 
ECC85 6/- 
EC%:88 7/- 
ECC91 3/- 
ECC1O9 9/6 
ECC80912/6 
ECC80727/- 
ECF80 8/6 
ECF82 6/6 
ECF86 9/- 
ECF80442/- 
ECF80512/6 
ECH21 12/6 
EC1135 5/9 
ECH42 9/6 
ECH81 6!3 
ECH83 8/- 
ECH84 7/- 
ECLSO 6/6 
ECL82 6/- 
ECL83 9/- 
ECL84 12/- 
ECL85 11/- 
ECL86 8/- 
ECLL800 

30/- 
EF22 12/6 
EF36 8/8 
F.FS7A 7/- 
EF39 5/- 
EF40 8/9 
EF41 9/- 
EF42 3/6 
EFSO 2/6 
EF64 10/- 
EF73 6/8 
EF80 4/6 
EF83 9/6 
EF85 5/8 

EF86 6/- 
EF89 4/9 
EF91 318 
EF92 2/8 
EF94 5/- 
EF95 4/6 
EF97 10/- 
EF98 10/6 
EF183 5/9 
EFI84 6/9 
EF804 20/5 
EH90 6/6 
EL32 8/6 
EL33 12/- 
EL34 9/6 
EL35 10/- 
EL36 8/6 
EL37 17/8 
EL4I 9/8 
EL42 9/9 
EL81 8/- 
EL83 6/9 
EL84 4/6 
EL85 7/6 
EL86 8/- 
EL91 2/6 
EL95 5/- 
EM7I 14/- 
EM80 5/9 
EM8I 6/9 
EM84 6/- 
EM85 11/- 
EM87 7/8 
EY51 6/9 
EYSI 7/ 
EY83 8/3 
EY84 7/6 
EY86 6/- 
EYO7 6/- 
EY88 7/6 
EY91 8/- 
EZ35 5/- 
EZ40 7/3 
EZ41 7/3 
EZ80 4/8 
EZBI 4/6 
EZ90 3/6 
PC4 12/6 
FW415006/6 
FW41800 

10/- 
(1Z311 7/- 
(IZ32 9/- 
(1Z33 12/6 
(1Z34 10/- 
GZ37 14/6 
H30 5/- 
HABC808/- 
HL2 7/8 
HL13C 4/- 
HL23 6/- 
HL23DD6/- 
HL41 8/9 
HL41DD 

19/6 
11L42DD8/- 
HN309 87/4 
HVR2 8/9 
HVR2A 8/9 
IW3 5/6 
IW4/350 6/6 
IW4150061- 
KT2 5/- 
KTB 84/8 
KT32 6/6 
KT41 19/6 
KT44 20/- 
KT61 12/- 
KT63 4/- 
KT66 17/8 
KT74 12/6 
KT76 7/6 
KT88 29/- 
KTW61 8/8 
KTW6210/- 
KTW63 5/9 
KTZ41 6/- 
LN309 8/9 
LP2 9/6 

LZ319 6/6 
LZ329 6/6 
MHD4 8/8 
MHL4 12/6 
MHLD6 7/6 
MC'12/144/- 
MX40 12/8 
578 88/4 
N108 26/7 
9152 7/3 
N339 25/- 
N359 7/3 
P61 2/6 
PABC80 718 
PC86 9/6 
PC88 9/6 
PC95 8/8 
PC97 7/9 
PC900 8/3 
PCX;84 6/- 
PCC85 6/6 
P(X788 9/9 
PCL'89 9/6 
PCC189 9/6 
PCF80 6/6 
PCF82 6l- 
PCF84 8/- 
PC'1'86 8/6 
PC11801 7/- 
PCF802 Q- 
PCF805 8/9 
PCF8O611/6 
PCF80812/6 
PCL81 9/- 
PCIA2 7/- 
PCL83 8/9 
PCL84 7/6 
PC1A5 8/8 
PCL86 8/8 
PCL88 16/- 
PEN45 7/- 
PEN45DD 

12/- 
PEN48 4/- 
PEN383 9/6 
PEN384 

11/6 
PEN453DD 

19/8 
PEN A419/6 
PEN /DD 

4020 17/6 
PF1.20012/- 
P1.33 19/6 
PL36 9/6 
PL38 19/9 
PUG 718 
PL81A 10/8 
PL82 6/6 
PL83 6/8 
P1.84 8/8 
PL302 12/- 
PL500 12/- 
PL504 18/6 
PL509 88/9 
PL802 15/- 
PM84 7/9 
PX4 14/- 
PY31 6/6 
PY32 9/6 
PY33 9/8 
PY80 5/3 
PY81 5/8 
PY82 5/- 
PY83 5/6 
PY88 8/8 
PY301 12/e 
PY800 6/6 
PYO01 6/6 
PZ30 9/6 
QP21 51- 
QQVO3/I0 

27/6 
Q875/20 

10/8 
Q8150/15 

9/6 
QVO4/7 8/- 
R10 16/- 

RI I 19/6 
RIS 6/9 
516 84/11 
R17 17/6 
RI8 9/6 
R19 6/6 
RK34 7/6 
8P4 9/- 
8P13C 12/6 
8P42 12/6 
6P61 8/8 
TDDu 8/3 
TH4R 10/- 
TH233 7/- 
TP22 6/- 
TP25 5f- 
TP'2620 8/9 
TY86F 12/2 
I A6C805/9 
UAF42 9/6 
UB41 8/6 
UBC41 7/6 
CBC81 7/- 
UBF80 5/9 
UBF89 6/9 
UBL21 9/- 
l'(192 5/6 
13CV84 8/- 
l'CCBb 6/6 
UCF80 8/8 
l'CH21 9/- 
['CH42 9/3 
UCH8I 6/6 
l'CL82 7/- 
('CL63 9/8 
1'F41 9/6 
CF42 9/- 
I3F80 6/9 
I' 1,85 6/9 
('F86 9/- 
UF89 6/3 
UTA] 9/6 
11,46 12/6 
ULM 8/6 
131480 6/- 
CRIC 10/8 
CL'S 7/- 
UU8 14/- 
C'U12 4/6 
l'Y1N 9/- 
CY21 9/6 
CY41 6/9 
CY85 5/8 
/'10 9/- 
U12/14 7/8 
['I6 15/- 
C17 5/- 
1'18/20 10/- 
1719 34/8 
l'22 7/9 
023 18/- 
1726 11/9 
1731 8/- 
U33 29/6 
U35 16/6 
U37 84/11 
1'45 15/6 
U50 5/6 
U52 4/9 
U76 4/9 
U78 8/6 
U107 18/3 
17191 12/6 
17251 16/- 
U281 8/- 
U282 8/- 
17301 11/- 
1!329 16/- 
1.7403 6/8 
U404 7/6 
U801 17/6 
1/4020 8/9 
VP4B 10/6 
VP13C 7/- 
VP23 2/6 
VR75 24/- 
VR305 5/- 
VR150 6/- 
VT61A 7/- 

VTS01 3/- 
VU11I 7/8 
VC120 121- 
VUI20Al2/- 
VU133 7/- 
W42 10/6 
W61M 24/6 
W63 10/6 
W76 5/9 
W77 2/6 
W81M 6/- 
W101 26/2 
W107 7/- 
W729 10/- 
X24 16/8 
X41 10/- 
X61 5/9 
X63 5!6 
X64 12/6 
X65 6/- 
X66 7/6 
X76M 716 
X81M 30/6 
X101 29/1 
X109 26/- 
Y63 5/- 
Y65 5/- 
Z63 4/9 
Z77 8/3 
Z329 11/9 
2729 6/- 

Trsee/slor, 
and diodes 

2(1225 10/6 
2N404 6/- 
2N2297 9/6 
252369A 418 
2N3121 50/- 
253703 3/9 
253709 4/- 
2N386620/- 
AA 120 8/- 
AA129 8/- 
AAZ13 8/6 
AC107 3/- 
AC113 5/- 
AC114 8/- 
AC126 2/- 
AC127 2/- 
AC128 21- 
AC154 5/- 
AC155 6/6 
AC156 4/- 
AC157 5/- 
AC185 5/- 
AC166 6/- 
AC167 18/- 
ACI68 7/6 
AC169 6/6 
AC176 11/- 
AC177 6/6 
ACYI7 5/- 
ACY18 8/8 
ACY19 8/9 
ACY20 3/6 
ACY2I 8/9 
ACY22 8/8 
ACY28 4/- 
AD140 7/6 
AD149 8/- 
AFI14 4/- 
AF115 3/- 
AF116 8/- 
AF117 2/9 
AFI19 8/- 
AF124 7/6 
AF125 3/6 
AF126 6/$ 
AF127 8/6 
AF139 11/- 
AF178 10/- 
AFI79 1$/6 
AF180 9/6 
AF181 14/- 
AFZ12 5/- 
A8Y27 8/6 
A8Y28 6/6 

A8Y29101- 
RA115 2/8 
BA116 9/- 
BA129 2/6 
BA130 2/- 
BCY10 5/- 
BCY12 6/- 
BCY33 6/- 
BCY34 4/6 
BCY38 6/- 
BCY39 4/6 
BCZ11 8/6 
BC107 4/- 
BCI08 3/6 
BC109 4/8 
BC113 5/- 
B0115 8/- 
11C11O 5/- 
BC] le 4/8 
BD119 9/- 
BFY50 9/- 
8FY51 4/- 
BFYS2 9/6 
BF154 6/- 
BFI59 5/- 
BF16;< 4/- 
BF16: 2/6 
BF173 2/6 
BF180 12/- 
8F181 81- 
BF185 81- 
BTX34/400 

40/- 
BY100 3/6 
BY101 11/8 
BY105 10/6 
BY114 6/8 
BYI26 6/8 
BY239 4/- 
BY236 4/- 
BY238 4/- 
BYY2320/- 
BYZ10 6/- 
BY211 5/- 
BYZ12 6/- 
BYZI3 5/- 
BYZ15 85/- 
COI 2E 4/- 
C08411 4/- 
OM 6/6 
GD4 6/6 
OM 6/6 
(IDO 5/6 
GD8 4/- 
GD9 4/- 
GU10 4/- 
01111 4/- 
11D12 4/- 
GD14 10/- 
GD16 8/- 
GUN 4/- 
GETI02 4/- 
GET303 4/- 
GETI05181- 
(1ET113 4/- 
GET115171- 
GETI16 6/6 
OETI19 4/- 
11ET573 7/6 
GET587 8/6 
0ET87210/- 
GET973 8/- 
GET88210/- 
GET887 4/6 
GET889 4/6 
GET890 4/6 
GET896 4/6 
GET897 4/6 
(IEXl3 3/6 
0EX35 4/6 
GEX3610/- 
GEX45 6/8 
GEX6616/- 
C4T3 51- 
MI 2/10 
M3 2/10 
OA5 6/6 
OA9 8/6 
0A47 2/- 

0A70 31 
0A73 3/- 
0A79 1/9 
OA/31 1/9 
OA85 1/6 
0.466 4/- 
0A90 2/6 
0A91 1/9 
0A182 2/- 
0A200 1/- 
0A202 2/- 
OA210 9/6 
0A211 13/6 
OAZ200121- 
OAZ20110/6 
OAZ202 9/- 
OAZ203 9/8 
OAZ204 9/- 
OAZ205 9/- 
OAZ206 9/- 
OAZ20710/6 
OAZ210 7/- 
OAZ213 7/- 
OAZ'2'24 

16/6 
OC79 26/- 
OC2'2 5/- 
0(3'3 5/- 
0C24 6/- 
OC25 5/- 
O6126 5/- 
0C28 5/- 
O('29 23/6 
OC30 5/- 
0C35 5/- 
0C36 7/6 
0C38 11/8 
0041 10/- 
OC42 8/9 
0C43 23/6 
0C44 2/- 
OC44PM813 
0C45 1/9 
OCA5M 8/- 
OC46 3/- 
0065 22/8 
06'70 2/8 
0071 2/- 
0072 2/- 
0073 18/- 
0074 2/6 
OC75 2/- 
OC76 2/6 
OC77 2/6 
OClB 8/- 
00781) 8/- 
0079 8/- 
OC81 2/- 
OC81D 2/- 
OCBiM 5/- 
01:82 8/8 
OC82D 2/8 
0(]83 8/- 
0084 81- 
OC123 4/6 
OC139 12/- 
0C140 19/- 
001169 8/6 
01:170 2/6 
OC171 8/9 
0C172 4/- 
00200 4/4 
00201 5/8 
OC202 4/6 
0L203 4/6 
00209 6/6 
00205 7/6 
OC206 10/- 
0C.812 81- 
OCP71 27/6 
ORP1216/- 
8X1/6 8/6 
V10/15A 

12/- 
MAT100 7/9 
MAT1O1 8/6 
MAT120 7/9 
MAT121 8/6 
7.E12V7 119 

MATCHED TRANSISTOR SETS 1 -0044 and 2-00458/6; 1 -OC8I D and 2 -OC81 7/8; I -OC82D and 2 -OC82 8/6; Set of three -OC83 (GET1I8/119) 8 /6; LPll package (AC113, AC154 

AC157, AA120) 10/6; Postage Ott. per set. 
S .T.C. 1 watt Zener diodes. 2.4v: 2.7v: 3.0v: 3.6v: 4.3v: 13v: 16v: 8v: 30v. All 3 /6d. each. 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF ABOVE GOODS LOOSE OR BOXED, BUT MUST BE NEW 

E LECTROLYTICS. Can type.: 8x 8mfd /500v 7/6; 8x lOm1d /500v 6 / -; 16mfd/500v 0 / -; 16x 16mfd /500v 3/9; 16x 32mfd /450v 9/9; 32mfd/500v 31-; 32, 32mfd1450v 4/9; 50x 50mfd/ 

350v 9/9; 60 X 250mid/275v 9/9; 50 x 50mfd /275v 6 /6; 60 X 250 X 10mfd/275v 14/3; 84 X 100mfd /450v 21/ -; 64 X 120mfd /350v I/O; 100 x 200mfd /275v 6/-; 100 X 200mfd /350v 10/6; 

100 X 200 x 60mfd/300v 18/S; 100 X 300 X 100 x 16mfd/275v 24/9;100 X 400mfd /275v 12/9; 100 X 400 x 16mfd /275v 23/3; 100mfd /100v 7/6; 200mfd/350v 12/3; 200 x 200 X 100mfd/350v 

27/9; 1000mfd /50v 9 /9; 2000mfd /50v 13/3; 5000m1d/25v 15/- ; 5000mfd /50v 27/9; 8m1d /600v 11/3; 16 x 16 x 18mfd /275v 7/ -; 50 x 50 x 50mfd /350v 12/3; 16mfd /600v 15/9; 10000m1d /30v 29/6. 

Tubular types 1mfd /500v 2/5; 2mfd/500v 2/9; 4mid /500v 3/.; 8mfd /450v 1 /6; 3mfd/500v 3/4; 8 x8mfd /450v 2/9; 8 X 16mfd /450v 3/ -; lOmfd /50v 2/3; 18mfd/450v2/6; 16 X 18mid /450v 

3/6;16 X 32mfd/350v 3(8; 32m /d /350v 3/.; 32m1d/450v 3/0; 32 X 32mfd/350v 4/9; 50mfd /350v 61- ;100mfd /450v 10/6; 64mfd /450v 9/6. 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 

Terms of busineee -Cash with order only. Poet /Packing 64. per item. Orden over 25 poet free. No C.O.D. All orders cleared day of receipt. Any parcel Insured against damage m transit for 
6d. extra per order. Hours of business, Mon. -Fri. 9.00 to 6.30 p.m. Bate. 9.00 to I p.m. Complete Het of modern and obsolete valves, resistors, condensers,traoetormere,potentiometere, 
microphone,, etc. with terms of business 6d. Please enquire for any Item not listed with S.A.E. Please note that no enquiries can be answered unless a S.A.E. Is enclosed for reply. 
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SINCLAIR 
MICROMATIC 

KIT 

OR 

READY BUILT 

WITH MAGNETIC 

EARPIECE 
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SINCLAIR Q.14 
Unsurpassed value in high fidelity 
It is more than a matter of saving money when you choose the Q.14. This is the 

loudspeaker that delights experts and critics alike for its fine forward quality, its 

clarity and exceptional adaptability. Designed on original lines and from unusual 

materials, the Q.14 will carry up to 14 watts and has very smooth response from 60 

to 16,000 Hz. Input impedance -8 ohms. Size 9 1in. square x 4 ¡in. deep, with matt 

black finish and solid aluminium bar embellishment. 
The Q.14 costs much less than what you might expect to pay for a good stereo speaker 

system. A pair used with 2.12s and the Stereo 25 will give you superb quality to 

stand comparison with far costlier equipment. 

Try the Q.14 in your own home without delay. if it does not delight you, return It 
and your money including cost of postage will be refunded in full 

£7.19.6 
1 

SINCLAIR Z.12 
12 watt integrated hi -fi amplifier 
This is a 12 watt integrated amplifier and pre -amp with excellent power to size 

ratio. It is easily adapted to a wide variety of applications and performs satisfactorily 

from a wide range of voltages so that it can easily be run from car batteries. The Z.12 

comes to you ready built, tested and guaranteed together with useful manual of 

circuits and instructions for matching the Z.12 to your precise requirements. Two 

may be used for stereo, when the Sinclair Stereo 25 will be found the ideal control 

unit for use with it. 

Class B Ultralinear Output: Frequency response from 15 to 50,000Hz +1dB: 
Output suitable for loudspeakers from 3 to 15 ohms impedance. Two 3 ohm speakers 

may be used in parallel: Input 2 mV into 2K ohms: Output 12 watts R.M.S. con - 

tinous sine wave (24 watts peak); 15 watts music power (30 watts 9/6 O 
peak). Power requirements 6 -20V d.c. from battery or PZ.4. v7 V 

STEREO 25 PZ4 
De Luxe Pre -amp and Control Unit 
for Z.12 Stereo assemblies.Switched 
inputs for P.U., Radio and auxiliary. 
Ready built with solid brushed and 
polished aluminium front panel. 
Bass / Treble / Volume / Balance / 
Input control knobs are solid 
aluminium. Size -61 x 2 x 2 1in. 
plus knobs. 

£9.19.6 

This is a stabilized heavy duty 
transistorized power supply unit 
to deliver 18V d.c. at 1.5A. 
Designed specially for use with 
two Z.12 Amplifiers together 
with Stereo 25. Built, tested 
and guaranteed. For A.C. mains 
operation. 

99/6 

The world's smallest receiver 
This fantastically tiny British pocket receiver comes in kit form 

or ready built, tested and guaranteed. Its range and selectivity 

are amazing; its power and quality everything you could want. 

The Micromatic tunes over the medium waveband and has 

A.G.C. to counteract fading from distant stations. Bandpass 

tuning makes reception of Radio 1 easier; in fact, you will find 

your Micromatic performing where other sets sometimes 

cannot be heard at all. The neat black case with aluminium 
front panel and tuning control give the Micromatic elegantly 
modern appearance. 

Kit in fitted pack 
with earpiece, sol- 
der and instructions 

49/6 
Built, tested and 
guaranteed. 

59/6 
Mallory Mercury 
Cells RM.675 (2 
reqrd) each 2/9 

SINCLAIR RADIONICS LTD., 22 Newmarket Road, 
Cambridge Phone OCA -3 52731 
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sin=lair in I9EJ 
Leadership is not the easiest course to take. From being a very small adventurous 
minded group in 1963, determined to bring fresh thinking to electronic design, 
the Company has succeeded to the extent that today it occupies a position 
of pre- eminence due entirely to the unremitting pursuit of this policy. 

But design is only the beginning. Sinclair Radionics maintains a design and 
research department worthy of an organisation many times larger, and through 
this, has been able to introduce many exciting original designs. However, 
even we cannot make everything involved in the manufacture of the products 
we design and should a totally unforeseen hold up occur in supplies to us, 
our most carefully timed schedules can go adrift. Such has been the case with 
the IC.10 and we can only thank the many thousands of purchasers for their 
patience in waiting. From the efforts of our suppliers to meet our carefully 
stipulated requirements, it should not be long now from the time this 
announcement appears until the much sought after Sinclair IC.10 is available. 

Our advertisements have to be planned months before they appear, which 
explains how difficult it can become if a hold up does occur. 

Meanwhile there is full availability of all our other products and, despite the 
totally unforeseen delay in getting the IC.10 out on time, we promise that 
1969 will be the best year yet for Sinclair users. 

MICROMATIC VEST POCKET RADIO 

Q.14 LOUDSPEAKER 

PZ.4 STABILIZED POWER PACK 

GUARANTEE 
Should you not be completely 
satisfied with your purchase 
when you receive it from us, 

your money will be refunded in 

full at once and without ques- 
tion. Full service facilities avail- 
able to all purchasers of Sinclair 
equipment. 

r 

Z.12 AMPLIFIER 

STEREO 25 PRE -AMP 

SYSTEM 2000 HI -FI EQUIPMENT 

NEOTERIC 60 DE LUXE HI -FI AMPLIFIER 

and before long now -the IC.10 

SINCLAIR RADIONICS LTD., 22 NEWMARKET ROAD, CAMBRIDGE 
Please send NAME 

ADDRESS .. _. 

for which / enclose cash /cheque /money 

order value f .__. _ _s._.._.___ d. P W 269 
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A/k /SEA TI 4NS /efe. 
RESCUE' 

MINIATURE MOVING COIL SPEAKERS 
I jig. diameter. Only 3/6 each, p, & p. 1 /6. Two for 8/6 
poet free. Four for 161- post free. STABILIZED 

'POWER_ 
SUPPLIES 

A limited quantity only. Famous manufacture. Input 
220 /240 volts A.C. Output 0.30 volts D.C. at 4 amps fully 
variable transistorised power supply units. Completely 
isolated. Fitted in a robust metal cabinet with easy view 
voltmeter. Input and output fused. Super regulation, 
Brand new In makers' cartons. Must be worth 250. 
Scoop purchase price 822.10.0. carriage and Insurance 
30, ideal for laboratory or industrial use. 

Compact V.H.F. Trans/Rec. Fits in the pocket. 
con. con f Mike /Speaker, amplifier, aerial, trans- 
mitter and receiver. Were made to operate up to 100 
miles depending on terrain. Operates from dry bat- 
Merles. Completely self- contained . Cost Govt. over 650 
each. Regulations state must not be operated in UK 

ao please mention -'For Dismantling purposes 
only" when ordering. Price 82.10.0 each, p. & 

p. 10! -.Two seta for 86.0.0, post free. Four sets 
88, carriage tree. Bulk si of to sere 1ló, car- 
n ags 2l. Export enquiries Invited. 

SKI -- 
-- o )F w t- 

uA n ww.MMrr/sr A TkAli Ji oRAfEkI 

Bulk purchase enables us to offer 
formers at a ridlcunusly low price- 

J E 
Ipp ® ®jj ` 

the following trans- 
Made by a famous 

manufacturer and fully tested and guaranteed. 
CHARGER TRANSFORMERS. 0 -9 -15 volts. 2 amp. 
916 each, p.p. 2/6. Two for 17/6 pad free. TRANSISTOR 
POWER PACK TYPES. 6.3v at 2 amps. 6/6 each, p.p. 
-,.. 12 volt at. 2 amp. 12/6 each. p.p. 2 /6. 

ÿ =' zP r' 
ms 

SY /PP/NGLS'G:C *0 REVR 
An pinfro lMall 

over 
the worts. 

Covers 
Receiver. Hear 

shipping tr am the world. the complete 
super trawler end amateur 

crackle 
fnis neat little 

7nperhei Attractive black crackle flbut rase approx. 
7 ! a , 

or 
Fully transistorised. 9 volt battery fits from 

Speaker or headphone output. Brand new direct from 
makers. Comparable with sets being sold at 30 gm. 
Our price only 89. Carr. and Ins. 10/- C.W,O. or C.O.D. 

% CRAFT- 1R _ POLICE 
BAND 

BROADCAST Rec. 
Also to 

Police, Fire, 
of bola Pilots 

ami Also 
metre 

Fire, Bans. 
A 

Taxis and Civil 
receiver ldesl'2 metre Ham Bands. A fully transistorised receiver 

covering97 -150 Mc.. V.H.F. broadcasts. Robust louvered 
steel stove enamelled cabinet of hammer finish. Sine 

6 o 4 ,, 4M. Operates from a 9 volt battery that Ma inside. 
Speaker or headphone output. Simple to use. Worth over 
213. Our Prise 86,10,0 carriage and Insurance 10 /, 
C.W.O. or C.O.P. 

O Hìî 

TYPE 

I 

w 

v T.R. G:D.Xf2O.C 

Brand new tolls transistorised 
ranges 

Reis Receives. 
Specifications: 

amateur 
4 band ng0 Kate 3o 

o ring all bands, shipping and trawler bands, 
and broadcast bands. A highly efficient double tuned 
superhet, 

built-in 
comprising 

C.W. 
aerial tuning 

reception. Ideal 
A.Y.C. 

and built -in B.F.O. for C. or BBB reception. Ideal for 
fixed or mobile reception. Operates from Standard 9 volt 
battery, provided that fits Internally. Gives over 1 watt 
audio output. With speaker and headphone output, 
Hammer finished robust steel case of pleasing modern 
design with all controls on well set -out front panel. Sine 
approx. 9 s 7 e bin. British manufacture. Due to huge 
purchasing we can offer these excellent receivers at less 
than halt their normal worth. Complete with handbook 
816.10.0. Carr. and Its. 15e.. Headphones it required 
17/6 per pair. p. & p. 216. 

;' jr* 
IMPEDANCE MATCHING UNITS 

These unique 
output 

of equipment will match hip inl- 
or head hotel. 

Also will 
impedance 

low 
load such as speaker 

or 
high impedance 

Also ad. Ideal a low Impedance atcbl 
a high ImpeAance Ioal. Ideal for all types u} matching. 
radios, microphones, pickups, guitars en-. In a compact 
plastic rare. Only 17/6 each, p. & p. 2+s., i o , unit for 801 -, 
post free. 

_ ^_ - 

TO ,, 
RECEIVER K 

hours 

`C 

of listening 
Calls,A '.fronts at this address: 

,9a*fl GLOBE SCIENTIFIC LTD 

This wonderful little net will provide 
pleaaure. Listen to the thrilling sound of an SOB at sea. 
Super for listening to the Hams at work. A printed circuit Super 
layout makes it simple to build in short time; Fully corn 
prehensive instructions. Employs the latest components 
and translstoes.Complete down to the last detail. An Ideal 
project for beginners. Price 651- Post. 51 -. 

I DEPT. P.VY.2I, 24 ('.A WOODS YD., 
MII.1. STREET. LEEDS, 9. 

MAW uMíS & 
all types of 

TRANSISTOR EQUIPMENT 
The ideal. economical and safe way of running Tran- 
sistor Radios, Record Players, Tape Recorders, Ampli- 
fiers etc. from A.C. Mains. All units are completely 
isolated from mains by double wound transformer 
ensuring 100% safely. 

PLUS-3 
MAINS UNIT 
Provides three separate 
switched output voltages 
6v., 7 }v. and 9v. DC. At- 
tractive case with indica- 
tor light, mains lead 
Output socket, plug and lead. 576 P. 6 P. 216 Size 41 x3 }x21 in. 
(Extra lead with DIN plug for Cassette Recorders 7/6) 

POWER PLUS 
MAINS UNIT 
for Cassette Tape Recor- 
ders using 71v. Complete 
with DIN plug for recorder 
power socket. Can also be 
supplied for a 6 -volt out- 
put complete with suit- 
able plug. (Please state 

CC 
make, model and voltage 45/- P. & P. 2/6 required.) 

MAINS UNIT for FI -CORD 202A 
TAPE RECORDER P. & P. 5/ -. £4.15.0 

MAJOR POWER PLUS 
MAINS UNITS 
For single outputs, 9v, 8v, 39/8. P. & P.2/6., 
For two separate outputs, On + 9v, 
8v + 6v. 4216. P. & P.2 /6. 
(Please state outputs required). 

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

798 

NEW VALVES! 
Guaranteed Set Tested 
24 -HOUR SERVICE 

lR5 4/9 
163 4/8 
1T4 8/9 
384 5/9 
3V4 5/6 
5E4(i 6/6 
6AQ5 4/6 
OL18 8/- 
30C18 8/9 
30FL1 12/8 
30F1,1410/8 
30P4 11/8 
30P19 11/8 
3oPL1 12/8 
IX;H35 9/9 
CL33 18/8 
DAC32 6/9 
DAM, 4/8 
DAF96 5/11 
DF33 7/0 
DP91 2/9 
DF96 5/11 
DK32 6/9 
DK9l 4/9 
UK96 8/6 
')L35 4/9 
DL9.2 9/9 
DL94 6/8 
DL96 8/6 

DY86 
DY87 
EABC80 
EBC4l 
EBF80 
EBF89 
ECC81 
ECC82 
ECC83 
ECC85 
ECH35 
ECH42 
ECH81 
ECL80 
ECLS2 
ECL83 
ECL86 
EF39 
EF80 
EPOS 
F.F86 
EFS9 
EF183 
EF184 
EL33 
EL41 
EL84 
EY51 
EY88 

5/6 
5/8 
5/9 

5/9 

8/9 

4/9 
49 
5/6 

6/8 
6/8 
68 
8/9 
7/6 
3/6 
4/9 
5/- 

4/9 

68 
8/8 
98 
4/6 
6/9 
8/- 

EZ80 8/9 
E2,81 4/6 
KT61 8/8 
N78 14/6 
PABC80 8/9 
PC86 9/8 
PC88 9/8 
PC97 7/9 
PC900 8/- 
P(C84 6/9 
P(X:89 9/9 
PCC189 9/6 
PCF80 6/8 
PCF82 5/9 
PCF801 8/9 
PCF805 8/9 
PCF80810/8 
PCL82 6/6 
PCL83 8/9 
PCL84 7/- 
PCL8S 8/- 
PCL86 8/- 
PFL20012/- 
PL36 9/8 
PL81 7/- 
PL82 6/9 
PL83 8/- 
PL84 8/- 
PL500 18/- 

P1.504 12/6 
PY32 9/6 
PY33 9/8 
PY81 8/- 
PY82 4/9 
PY83 5/3 
PY88 6/- 
PY800 6/6 
PY801 8/8 
R19 6/8 
U25 12/9 
U26 11/9 
U191 12/8 
l'ABC80 6/9 
l'BC41 7/8 
U'BF89 8/8 
UCC84 7/9 
('(C85 6/- 
l'CF80 8/- 
l'CH42 9/8 
1-('H81 6/- 
UCL82 6/9 
UCL83 9/9 
UF41 9/8 
UF89 6/11 
UL4I 8/9 
CL84 5/9 
UY41 6/6 
UY85 6/8 

Postage on valve 9.1. extra. On 2 valves or Inure, 
postage 6.1. per valve extra. Any parcel blamed against 
damage In transit 6d. extra. Office address, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD 

STOKE NEWINGTON 
LONDON, N.16 

PLEASE MENTION 
PRACTICAL WIRELESS 
WHEN REPLYING TO 
ADVERTISEMENTS 

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 31 x 2 }. Write today, enclosing a 

stamped addressed envelope for 
interesting free literature, and details, 
direct to 

JOHNSON'S (RADIO) 
St. Martin's Gate, Worcester 

EAGLE MULTIMETERS 
EP30K, 120/-, pP 4/6; E1'111KN, 108/ -, P-P 4/6; 
RI'SOKN, 90 / -, p.p 3i -; EP3OKN, 150/ -, pp 4/0: 
EP5OLN. 210/ -, p.p. 4/6, details on request. 

High Stability Resistors 1% 4 W. 2 / -. Full standard 
range plue many multimeter values. 5% 1W, 4d. 
Full stock Itat on request. 

0-50 mleroamp level meters, 15/ -. post 1/, 

High Res. Phones, 2,0000, 15/ -. p.p. 1 /-. 

Postage extra, each with order. 

PLANET INSTRUMENT CO. 
25(W) DOMINION AVENUE, LEEDS 7 
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hit 

NELECTRONICS Dept. ,SEB-9 

30132, Shudehill ,Manchester4.TeI:0618327710 

15,Whitechapel, Liverpool. Tel: 051236 0738 

EWMAR 

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. FISH SOLARI- 
SCOPE VALUE 82.2.0 WITH EVERY ORDER VALUE 25 AND OVER. THIS 
UNIQUE INSTRUMENT WHICH 1S A BOON TO SHORT WAVE LISTENERS 
CLEARLY SHOWS THE AREAS OF DAYLIGHT AND DARKNESS ALL OVER 
THE EARTH AT ANY GIVEN HOUR. 
ORTOSLLDE UNIT. Fits any tape recorder, 2 or 4 track. Can be fitted in minutes 
List price £8.17.6. Our Price ONLY 59/11 (2/ -). Send B.A.E. for Leaflet. 
POCKET MULTI -TEST METER. 1,0000 per volt. Volta O/10/50/250/600 /1000 A.C. 
and D.C. Current: 0 -1- 100- 500mA. Resistance : 0 -took O. Complete with test prods. 
imtructlom, 39/8 P. & P. 1/6. De -Luxe model, Mirror scale, 49/8 P. & P. 1 /6. 
MULTITESTER. Pocket size: with built in meter protection. Wide angle, Jewelled 
meter movement. 20,0000 per volt D.C. 10,0000 per volt A.C. 19 ranges: 0, 5, 
25, 50, 250, 500, 2,600 volts D.C. 0,10, 60,100, 500,1,000 volts A.C. 0- 60µA -2.5mA 
-250mA D.C. 0- 6,0000-0 megohme, 10µµF -0.001 mFd. -'20 to + 2'2dB. 
Mirror scale. Complete in cloth -lined leather cane with carry strap and teat leads. 
Exceptional value at 84.11.6. P. & P. 3/6. Thie is a pre- devaluation offer. 
MINI -MOTORS 3V to 4.15V operation. Ideal for mini- racing care etc. "Large" (1.2 x 
0.7 x 1.41n.) 8/11. Medium (1 x 0.6 x 1.25in.) 8/9. P. &. P. 9d. Exceptional value. 
TELESCOPIC FLOOR STAND. HEAVY BABE. Standard thread. 3 section, ext. to 
Oft. 7in. 69/11. Carriage and packing 416. Desk stand for stick mikes 7/8. 
ACOS ROUND Crystal Mike insert, 11in. diameter. 7/6. P. & P. fid. 
SIREN MODULES. Encapsulated solid state circuit. Only requires 3 f speaker, 
switch and battery (9V) to complete. Give screaming siren note. Special half price 
offer. List 25/-. Our Price 12/8. P. & P. 1 / -. Ideal burglar alarm or warning system. 
INTER -COMS. DE LUXE TRANSISTORISED PHILIPS "VOXIPHONE ". 2 -Way. 
With cable. Uses PP5 battery. List price 6 gne. OUR PRICE 59/11. P. & P. '2 / -. 
Ideal baby alarm. 
AMPLIFIER. Compact for use in mains portable grams, 65 x 21 x 51ín. Volume and 
tone control° attached by fly leads. Over 2 watts output. 59/6. P. & P. 4/6. 
4 TRANSISTOR 8W AMPLIFIER. Size 21 x 21 x 1 5in. 3. 8 or 150 output, 9 volt 
battery operated. Highly sensitive. Price (lees battery) 52/6. P. & P. 1/6. 
CAPACITANCE SUBSTITUTION BOX. Range from 0001mFd to 22mFd. Complete 
with leads, 25/ -. P. & P. 2/ -. A 'must' for the bench. 
RESISTANCE SUBSTITUTION BOX 150 to 10,0000 low range, 15k0 to 10mO 
high range, 401 -, P. & P. 2/- (both models complete with leade). 
NEW MODEL HI -FI 8 WAY VARIABLE CROSSOVER NETWORK, 63 /- P. & P. 2/6. 
Hi -Fi Tweeter, mod CT1O. Spec. 150 10 Watts. 1,500- 16,000 c /s. Sensitivity 104dB. 
31/8. P. & P. 216. 
SPEAKERS. 12in round high quality British with Tweeter Cone. 6 watt,' in 30 or 
10G , 451 -. 1.2in. round 30, 35/6. 13 x Bin. 10 watt base E.M.1.,3- 150.39/11. With 
coaxial Tweeter, 30 and 15 0. 59/6. With ext. double Tweeter and Crossover, 79/11. 
P & P. 3/6. 
BATTERY ELIMINATORS, replacement for PP9, 29/11 (2/ -). PP3, 19 /11 11/6). 
NEW HIGH FREQUENCY TRANSISTORS. Sinclair 8T140 4/ -; ST141 6 / -; both 
capable of operating up to 700Me /e. ALSO MAT100 7/9; MAT 101 8/8; MAT120 
7/9; MAT121 8/8; ADT140 15/ -. Post ad. up to 3. Over 12 sent P. & P. paid. 
GUITAR MICROPHONE. Unobtrueive, lightweight fitting eimply requires clipping 
Into the instrument cutout. Size only 11 x t x ./,/in. thick. Gold anodised finish. 
Complete with 7R. shielded lead. High impedance. 12 /6. P. & P. II -. 
DUVIDAL CRYSTAL MICROPHONE MODEL CM21. With built -In etand. Hand- 
somely styled In two -tone grey phiutic case with silver trim and intended for use 
with most tape recorders and entail ampliflere. Fold out stand permit+, hand or table 
use. Complete with 4ft. insulated screened lead and moulded standard miniature 
Jack plug. Size 3 x 11 a M. High Impedance. 12/6. P. & P. 1 /0. 
DUVIDAL DYNAMIC MICROPHONE MODEL DM891. With built -in stand. High 
grade dynamic ineert in tough, Mack plastic body with grey and 'diver trim. Fitted 
with pull -out stand for desk use. Direct replacement for many recorders; standard 
50K ohms impedance permits use with most other equipment. Size 21 x 1 j x lin. 
deep. Complete with 4ft. cable and standard phono plug. 25/ -. P. & P. 1 /6. 
/SYPHONS CRYSTAL MICROPHONE MODEL C11-8. Extremely versatile stick 
microphone with muting switch that can be used with floor eLe d, desk stand, or 
In the hand. Flniahed in chrome and black enamel, supplied complete with lead and 
removable stand adaptor. High impedance only. 37/6. P. & P. 2 / -. Base 5/- extra. 
DUVIDAL SLIMLINE CRYSTAL MICROPHONE MODEL CNN. A new, versatile 
stick microphone you can use with desk or floor stand, neck harness or simply hold 
in the hand. Beautifully finished in satin chrome and measuring only lip. long o I }1n. 
maximum diameter. With built -in muting switch and supplied complete with lead, 
neck harness and stand adaptor that permita instant detachment or replacement 
from the stand. High Impedance only. 61.9.6. P. & P. 2/ Base 5r- extra. 
DESK OR TABLE STAND. Black crackle finish horeeahoe base carries heavily chromed 
flexible 'wan -neck stem and fixed tube. Standard fitting. 15/ -. P. & P. O / -. 
MYPHONE DYNAMIC MICROPHONE MODEL MS-11. A desk microphone on premed 
feel base with adjustable swan neck stand din. long. Very attractive compact design 

finished dark brown enamel with contrasting silver flnleh stem and trim. Sue fitted 
with on /off switch. Microphone 31in. long x tin. diam. Base 41 x 3 x Sin. Impedance 
50K ohms. Supplied with fitted lead. 88.9.0. P & 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 ewitoh. Supplied with connector 
and cable. Maximum dlmemtons, including adaptor 7 x 21 x If in. With dual impe- 
dance adjustment. 64.11.0. P. & P. 4/ -. 
ARET DYNAMIC MICROPHONE MODEL D11-155. A hand stick microphone, black 
crackle finish with chrome trim. Insert is homed in unusual "golf -ball" shaped, 
perforated cue. All metal construction. 50K ohms impedance. Fitted on /off switch 
and connecting cable. Size overall: length Olin., ball IS in. in diam. 82.13.6. P. & P. 3/ -. 
VALVEHOLDERS. 
B7G Standard 9d. each P. & P. BOA Breadboard 1/- each 
BOA Standard 94. each 1/- BOA Anti- micmphonle 2I8 each 
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 fixing °crews 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 homing. 
Mechanical construction is phosphor -bronze and bras throughout. Range available: 
Type 1'lin. diam. x lin. deep, 10/6. Type 8 216x. diam. x 11ín. deep, 18/ -. P. & P. 1/6. 

DARE Standard Dry Reed Switch. Contact ratings for really long life 250mA -up to 
1 amp. for reduced life. Glass envelope length 1.9in. Dian. 0.217. Breakdown voltage 
500V D.C. 6/6. P. & P. 1 / -. 

X8.15 Heavy Duty Dry Reed Switch. Handles resistive loads of up to 3 amps at 
plains voltage, otherwise similar in appearance and size to X87 Standard type, except 
that contacts are plated with hard chrome. 10/6, P. & P. 1 / -. 
ERGS Miniature Dry Reed Switch. Ghee envelope is only 0.8in. long x 0.151n. diem. 
Contacts have 100mA rating for long life. Breakdown voltage 300V D.C. 5/6. P. & P. 11 
DRG.DT Changeover Dry Reed Switch. Similar in construction to types listed above 
except that reed is spring -loaded against one contact until actuated by a field from a 
permanent or electro- magnet to transfer connection to a second contact. Glass em 
velope: 1-3751n. long x 0201in. diam. Long life contact rating 250mA at 250 volts 
A.C. Minimum breakdown voltage 350V D.0 17/ -. P. & P. 1 / -. 
ALL PURPOSE TEST LEAD KIT. Ideal and inexpensive, but a greatly appreciated gift 
for the radio amateur. Pocket size black plastic wallet contains heavy duty aft. long, 
red and black test leads with banana plugs at both ends, and plag -in test prode. Three 
additional pockets in wallet contain interchangeable crocodile clips, spade terminals, 
and short test prods. 12/6. P. & P. 116. Pre -devaluation offer. 
PORTABLE SOLDERING IRON. Handle unscrews to enclose hit and element sleeve 
when not in use. Packe In space only filin. long. Fitted with lin. diam. bit. For 
230 volts, 30 watts. 17/6. P. & P. 1 / -. Replacement element 3/6, P. & P. 6d. 
SUNLITE TELEPHONE AMPLIFIER MODEL TA808, Combines a really powerful 
three -transistor amplifier with contact microphone that is simply attached by a rubber 
suction cup to the side of the telephone stand. Amplifier, loudspeaker, switch and 
volume controls are homed in beautifully styled two -tone plastic case, size only 
3 x 41 x 1 /in. high. Powerful perfectly clear reception, gives mouths of operation from 
standard 9v transistor battery. 88/ -. P. & P. 21 -. 
HIGH INTENSITY LAMP. Provides a concentration of intense, pure -white, glare -free 
shadowlces light that can be directed straight into illumination area. Ideal for reading, 
needlework, stamp and minute object examination, delicate craft work and watch 
repair. table -top photography, etc. Ingenious design combines function with attrac- 
tive appearance: tough plastic base has on/off switch and is weighted by built-in 
transformer that reduces maim voltage to permit use of enormous headlamp power 
of car bulb over small area. Gold anodised flexible pillar facilitates light direction from 
any angle .200 /240 volts A.C. only. Spare bulbs readily obtainable. Base 21 x 35 x Stn. 
Height overall 16in.66 / -. P. & P. 4/ -. 
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 Rn. fan. Size 
71 x 4in. deep. 35/ -. P. & P. 4/ -. 
REAR SEAT SPEAKER KIT. Superior quality car radio extension speaker kit, 
including separate control panel with control of either or both speakers at any output 
level required. The neat panel is easily fitted under the dashboard and provides 
3- position control with potentiometer to govern sound level from each speaker. High 
quality 7 x lin. elliptical speaker is faced with an impact resieting, moulded grille 
finished In an attractive shade of grey to ensure unobtrusive fitting. Supplied complete 
with interconnecting leads and instructions. 27/6. P. & P. 4 / -. 
HIGH FIDELITY STEREO HEADPHONES. Superbly engineered professional type 
for monitoring recordings, personal enjoyment of high quality reproduction etc. 
Identical dynamic units are actually 21in. high fidelity loudspeakers housed in 
moulded casings on adjustable swivel mounts and a wide padded headband . Each 
earpiece is faced with deep, membrane sealed foam rubber to prevent uncomfortable 
contact between earphone and ear and exclude extraneous sound. Finished in two - 
tone grey and complete with Oft. cable with jack plug. 14.4.0. P. & P. 6 / -. 
TELEPHONE PICK -UP COIL. Actually a special, sealed Induction coil with rubber 
suction cup that simply attaches to telephone handset homing. Lead connects W 
amplifier or tape recorder, as required. 10 / -. P. & P. 1 / -. 
DUVIDAL AUTOMATIC TAPE SPLICER. Essential for editing and making im- 
maculate joins in broken tape. Twin clamps hold broken elide in perfect alignment; 
integral cutting tool makes diagonal splice and trims away surplus splicing tape when 
join is complete. Size only 3 x 2 x 11 in. high. 14/6. P. a P. 1 /6. 
ADAPTOR EAR PIECE. Plug in up to 3 ear pieces at one time (3.5 mm). 5/ -. P. & 
P. 1 /6. This is an ingenious piece of equipment. Value for money. 
VERITONE NT200 DEFLUXER. A muet for serious tape users! Tape heads become 
permanently magnetised with constant use: effect Is cumulative and leads to hack - 
ground noise that prevents the achievement of perfect recordings. Highly effective, 
mains operated device is eimply applied to recording head and carries magnetic 
condition through aeries of hysteresis loops of diminishing amplitude leaving head 
substantially free of magnetism. Cleans any tape head in seconds. 86/8. P. & P. 1 /6. 
STETHOSCOPE HEADSET. Most economical and comfortable method of obtaining. 
complete both -ear personal listening. Hinged, featherweight frame has fitted eartipe 
to shut out external sounds. Output from centrally located earpiece le distributori 
evenly into both ears. Exceptionally comfortable to wear. Ideal also for me as elec- 
tronic stethoscope in conjunction with miniature amplifier and microphone. Complete 
with flexible lead and standard phono plug. Monophonic model 3016. Stereophonic 
model 21/ -. P. & P. 1 /6. 
TOGGLE SWITCHES. Moulded case, bright nickel dolly and fittings. Single hole 
fitted. Supplied complete with on/off escutcheon. Panel mounting toggle switches, 
single pole, single throw, 2 amps. 8/- each. P. & P. 1/- .Panel mounting toggle switches, 
double pole, double throw 3 amps. 8/6 each. P. & P. 1 / -. 
PANEL MOUNTING ROCKER SWITCHES. S.P., D.T. Laminated Bakelite construc- 
tion, in rustproof steel frame. Two hole fixing 1 tin. centres. White moulded rocker with 
red indicating pip, 3/ -. P. & P. 1/- Single pole single throw 2/6. P. & P. 1 / -. 
SLIDE SWITCH. Double pole, double throw switch. 8/8 each. P. & P. 1/ -. 
MINIATURE SLIDE SWITCH. Double pole, double throw- switch, moulded construc- 
tion built into tiny, rustproof steel frame, mounting plate nsemures less than I x tin. 
two hole fixing, lin. centres. 1/8 each. P. & P. 1/ -. 
MINIATURE PRESS SWITCH. Measures only lin. diam. Moulded base with bright 
nickel fittings. Single hole fitting. Op.. single pole, press for ON. 2/- each. P. & P. 1/ 
BECKABTAT ROOM TEMPERATURE REGULATOR. A complete comfort level 
control system in a compact, tough plastic block that you insta l simply by plugging 
into any 3 -pin power point. Just insert the heater plug In the socket provided on the 
Beekastat, set the thennmtat knob control, and room temperature is automatically 
controlled with the greatest operating economy. Cut electricity consumption by half. 
For 200/250V A.C. Suitable for all electric heaters- maximum efficiency obtainable 
with appliances up to 2kW. Can be supplied with 15 amp. mind pin or 13 amp. ring 
main power point fitting -Ivory or Brown -state type required. 25/ -, P. & P. 1/6. 
CADMIUM SULPHIDE TYPES. Cadmium sulphide photocells are photo- conductive 
devices, i.e. they act as light sensitive resistors which become more conductive when 
exposed to light. They combine robust construction with great reliability, and can 
be readily fitted as light triggering devices into a wide range of simple control circuits. 
Typical uses include automatic light controls for home and car, flashing barricade or 
breakdown lights, exprmure meters, brightness controls. They are not polarity con- 
scious and can be used with A.C. or D.C. supplies. Spectral response covers entire 
visible light range. MKY861. Epoxy sealed. 11in. diem. x }in. thick. Time response 
2 megohms. Resistance at 100 Lux -700 to 3.000 ohms. Maximum voltage 200 A.C. 
or D.C. Maximum current 500mW. Continuous current 250mW. 12/6. P. & P. 1 / -. 
POCK -UP CARTRIDGE REPLACEMENTS (tor all Record Players). ACOS GP /87 -2 
Mono 17/6. ACOS GP /78 -2 Stereo 30 / -. ACOS GP/91 -1 Mono -de -luxe 21 / -. SONOTONE 
STA Ceramic Stereo 37/8. SONOTONE 9 TAHC Ceramic 58/6. COLLEL SCUT Stereo 
Crystal 49/11. SSE BRIM Stereo Crystal 48/6. PHILIPS 0P816 39/11. Mono and Stereo 
ACOS GP93 Stares 46/ P. & P. 9,1. Finest quality British made MYLAR Recording 
tape. Fully guaranteed. In cartons. 
Sin. 225ft. message 5/6 7in. 1800ft. Long Play 23 /- 
5in. 600ft. Standard Play 10/6 n. 1200ft. Double Play 16/6 
5 1in. 850ft. Standard Play 18/- 51In. 1800ft. Double Play 23/- 
71n. 1200ft. Standard Play 18/8 7in. 2400ft. Double Play 271- 
5ín. 900ft. Long Play 18/8 Leader tape, various colours .... 2/- 
55in.1200ft. Long Play 16/6 
P. @ P. 1/- per reel. Four reels and over poet paid. Tape splicer 17/6. plus P. & P. 1/:. 

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 
fessiona 

touch 
A really professional training- that's 
what you get in the Army. 
15 months course in electronics with the 
Royal Signals (for instance) with the most 
modern equipment and the best 
instructors soon makes the 
whole business second 
nature to you. And quite 
apart from setting you up 
for life, it'd give you a good 
deal of pleasure. Because 
Army life's varied enough 
to make every day full of 
interest. Look into it. 
If you're between 17 and 
30 it's wide open to you. 

/ 
TOWN 

M70994401 / NAME 

ADDRESS 

/ COUNTY / DATE OF BIRTH 

Z. (You must 
resident in the U.K.) 

800 

/4 

/For all / the facts 
send off / this coupon 

TO: ARMY CAREERS MPE(A). 
LANSDOWNE HOUSE, BERKELEY 

SQUARE, LONDON WO( SAA 
PLEASE SEND ME THE 

LATEST FREE ARMY LEAFLET. 

ARMY- Wir 

PEAK SOUND 
Aids to economical high fidelity 

ESIl 0 -15 
BAXANDALL 
SPEAKER 

thoroughbred" 

SAYS 
RALPH WEST 
HI -FI NEWS 
OCTOBER, '68 

"The immediate im- 
pression was of a 

thoroughbred spea- 
ker, smooth and 
effortless ... voices 
were uncannily real. 
Once again we see 
the possibility of 
Rolls Royce stan- 
ards . . when you 
know how." 

A revolutionary advance in design logic 
We can only quote briefly from the report in Hi -Fi News which goes 
thoroughly into the merits of this remarkable loudspeaker. We supply 
the kit exactly to the specifications described by the designer, P. J. 
Baxandall in Wireless World (Aug. and Sept.). These designer- approved 
Peak Sound Kits come ready for instant assembly. Frequency range - 
60 to 14,000 Hz (100- 10,000 Hz 3 dB); impedance -15 ohms; 
loading up to 10 watts R.M.S.; size 18" x 12" x 10". Here indeed is 

quality performance of a very high order for a very modest outlay. 

Equaliser assembly 36/- (p /p 1/6): 
Speaker unit 38/- 8/11 P/T (p /p 5/ -): 
Teak finished cabinet assembly £6.3.6 

12/8 P/T (Carr. 8/6). Cross -over choke 21/7d. P /Tax. 
for additional woofer, £1.2.6 (p /p 2/6). (Carr. in U.K. 11 /6) 

£9.11.6 

A new 
Peak Sound 

Power 
Amplifier 
THE PEAK SOUND 
PA/12 -15 (12 watts 
R.M.S. out into 1512) 
is for the construc- 
tor who appreciates 
both sensible design 
and genuine power and hi -fi performance. Available built or in kit form. 
Response 10 Hz 45 KHz +0.5 dB. Distortion at max. output -0.1 %. 

43 dB neg. feed back. Size 5" x 31" x 11 ". With full instructions. 
Pre -amp. details available. 

AND TESTED £5.19.6 and board £ 
Kit less 

BUILT heat sink Heat 
sink 6/- 

(P /P built or kit, 2/6.) (p /p 1/6) 
From your dealer or direct in case of difficulty 
PEAK SOUND (HARROW) LTD., 32 St. Judea Road, 
Englefield Green, Egham, Surrey Telephone: EGHAM 5316 
v- *TO PEAK SOUND 

Please send (post free) 

for which I enclose £ s. d 

NAME 

ADDRESS 

Block letters please PW269 
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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 solde-ing iron bits. 

SIZE 5 

HANDY SOLDER 
DISPENSER 

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

SIZE 15 
SOLDER 
DISPENSER 

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

SIZE 12 

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

BIB MODEL 8 

WIRE STRIPPER 
AND CUTTER 

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

Front Electrical and Hardware shops. If unobtainable, write to: 
Multicore Solders Ltd., Hemel Hempstead, Herts. 

PUBLICATIONS FOR 
RADIO AMATEURS 
AND ENTHUSIASTS 

Amateur Radio Call Book (1968 ed. RSGB) 7/3 
Amateur Radio Circuits Book (RSGB) 11/6 
Antenna Book (10th ed. ARRL) 18/6 
Amateur Radio Techniques (RSGB) 13/3 
Basic Theory and Application of Transistors (Dover) 11/6 
Course in Radio Fundamentals (ARRL) 10/- 
Cubical Quad Antennas (Radio Pubs.) 22/- 
Foundations of Wireless (Iliffe) 22/6 
Guide to Amateur Radio (12th ed. RSGB) 6/9 
How to Listen to the World 26/- 
Mobile Handbook (CQ) 23/- 
Mobile Manual for Radio Amateurs (ARRL) 23/6 
Radio Amateur Operator's Handbook (Data) 5/6 
Radio Amateur's Operating Manual (ARRL) 7/9 
Radiò Amateur's Vocabulary (German /English) 9/3 
Radio Communication Handbook (RSGB) 69/- 
RTTY Handbook (CQ) 30/- 
Service Valve and Semiconductor Equivalents 5/6 
Single Sideband for the Amateur (4th ed. ARRL) 23/6 
S -9 Signals (Radio Pubs.) 8/6 

Further details of other publications, 
information about membership, and a 
sample copy of the Radio Communication 
(4s.) (the RSGB monthly journal), may 
be obtained by writing to: 

RADIO SOCIETY of GREAT BRITAIN, Dept. PW. 
35 DOUGHTY STREET, LONDON, WC1 

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 
12in 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 .. .. .. 8/- 

*Post and Packing 3/- 

TRANSISTORS 
0C200, 0C203, 0C204, all at 2/- each. 
ASY22, 2N753, BSY28, BSY65, 2G344A, 2G345A, 2G345B, 2G371 A, 
2G378A, all at 1/6 each. 
Transistors similar to 0C44, 0071 and 0072, all 1/- each. 
Unmarked, untested transistors, 7/6 for 50. 
LIGHT SENSITIVE TRANSISTORS (similar OCP 71), 2/- each. 
30 watt transistors (ASZ17), 10 /- each. 
ORP 12 Cadmium sulphide light -sensitive resistors, 9/ -. 
RECTIFIERS 
BY100, 800 p.i.v., 2/6 each, 24/- per doz.. £7110 /- per 100, £50 per 
1,000. BYZI3, 6-amp, 400 p.i.v., available on same terms. 

MULLARD POLYESTER CAPACITORS 
FAR BELOW COST PRICE! 

0.001µF 400 volts .. 3d 0.150 160 volts .. Ad 
0.00151AF 400 volts .. 3d 0.220 160 volts .. 6d 
0.00180 400 volts .. 3d 0.27µF 160 volts .. . - od 
0.00220 400 volts .. 3d I µF 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 £I/ -/- 
GP 93/I Stereo Ceramic £1/5/- 
GP 94/I Stereo Ceramic £1/5/- 
Small pick -up arms complete with cartridge and needle, 10/- only. 

TRANSISTORISED SIGNAL INJECTOR KIT R.F./I.F. /A.F. 
10 /- only 

TRANSISTORISED SIGNAL TRACER KIT 10 /- only 
TRANSISTORISED REV. COUNTER KIT 10 /- 
VEROBOARD 
2 #in x lin 0.15ín matrix 1/6 17ín x 2 }in 0.15in matrix III - 
3fin x 21in 0.15ín matrix 3/3 I7in x 3fin 0.15ín matrix 14/8 
3tin x 3fin 0.15in matrix 3/11 3fin x 2ilin 0.1in matrix 4/2 

5ín x 2 }in 0.15in matrix 3/11 Spin x 34ín 0lin matrix 4/9 
Sin x 3tin 0.15ín matrix 5/6 Sin x 2 4in Olin matrix 4/7 

Sin x 31ín 0Iin 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 /60kû and 0 /6M0. 
Special price £4 only. 

ELECTROLYTIC 
0.250 3 volt 
1µF 6 volt 
10 20 volt 
1.25µF 16 volt 
2µF 3 volt 20 350 volt 
2.5µF 16 volt 
3µF 25 volt 
32µF 64 volt 

CONDENSERS 40 4 volt 
4µF 12 volt 40 25 volt 50 6 volt 
6µF 6 volt 
8µF 3 volt 80 12 volt 80 50 volt 
100 6 volt 

10µF 25 volt 
200 6 volt 
250 6 volt 
250 12 volt 
250 25 volt 
300 6 volt 
300 10 volt 
500 6 volt 
640 2.5 volt 

64µF 9 volt 
1000 9 volt 
320µF 4 volt 
320µF 10 volt 
400µF 6.4 volt 

All at I/- each. 

20 assorted 
(our selection) 

10 / -. 
SKELETON PRE -SET POTENTIOMETERS. 100G, 100K0, 
200Kû, 500Kû. 
SLIDERS. 680Kû. 6d each. 

SMALL TRANSISTOR OUTPUT TRANSFORMERS 2/6 each. 
SMALL TRANSISTOR DRIVER TRANSFORMERS 2/6 each. 

CRYSTAL LAPEL MICROPHONES 10/ -. 
TAPE RECORDER MICROPHONES 121 -. 
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. 
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Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 1¡8d. per word (minimum order 20/ -), box number 1/6d. 

extra. Semi -displayed setting £5 2s. Od. per single column inch. All cheques, postal orders, etc., to be 

made payable to PRACTICAL WIRELESS and crossed "Lloyds Bank Ltd." Treasury notes should 

always be sent registered post. Advertisements, together with remittance, should be sent to the Advertise- 

ment Manager, PRACTICAL WIRELESS, George Newnes Ltd., 15/17 Long Acre, London, WC2, 

for insertion in the next available issue. 

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. 
x 2 }in. x any length. D.E.W. Ltd., Ring- 

wood Road. FERNDOWN. Dorset. S.A.E. for 
leaflet. Write now -Right now. 

ELECTRONIC MUSIC? 
Then how about making yourself an electric 
organ? Constructional data available - 
full circuits, drawings and notes! It has 
5 octaves. 2 manuals and pedals with 24 
stops -uses 41 valves. With its variable 
attack you can play Classics and Swing. 

Write NOW for free leaflet and further 
details to C. & S., 20 Maude Street, 
Darlington, Durham. Send 3d. stamp. 

CONVERT ANY TV into an Oscilloscope. 
Instructions $2. REDMOND, P.O. Box 38397, 
Los Angeles, California 90038. 

GEARED MOTORS 
Rectifiers, Potentiometers 

6d Stamp for Catalogue 

F. HOLFORD Er CO. 
6 Imperial Square, Cheltenham 

UFO DETECTOR CIRCUITS, data. 10s. 
(refundable). Paraphysical Laboratory (UFO 
Observatory). Downton. Wilts. 

4 WATT GRAM AMPS. 
Volume and tone controls, mains operation, 30 
output, new and boxed VJ CG /_ POST 

PAID 

BIG BARGAIN PARCELS ONLY 

OF COMPONENTS 10/- 
SALOP ELECTRONICS POST PAID 
Ba Greyfriars Road, 
Coleham, Shrewsbury S.A.E. for lists 

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. 168K), 
Aldermaston Court, Aldermaston, Berks. 

SITUATIONS VACANT 

TESTERS AND TROUBLE -SHOOTERS 
required by manufacturers of car radios, tape 
recorders. record players. etc. Good rates of 
pay. Apply to Elizabethan Electronics Ltd., 
Ref. PW2, Crow Lane, Romford. Essex. 
Telephone: Romford 64101. 

TRAINEE RADIO 
TECHNICIANS 

A PROGRESSIVE CAREER IN THE 

FIELD OF RADIO AND 

ELECTRONICS 

Applications are now invited for an intensive 
training course of 3 years. leading to appoint- 
ment as a fully qualified RADIO TECH- 
NICIAN, with further prospects of progression 
to the Telecommunication Technical Officer 
Class. 

Generous Pay and Conditions while under 
training. 

Candidates must be over 16 and under 21 

years of age as at September 8th. 1969, on which 
date training commences. 

Minimum educational qualifications required 
are passes at G.C.E. 'O' Level in English 
Language, Mathematics and Physics (already 
held or expected to be obtained in the Summer 
1969). Equivalent passes in Scottish or Northern 
Ireland Certificates and C.S.E. Grade I passes 
are also acceptable. 

Closing date for applications 31st March, 1969. 
Interviews will be commenced about end of 
April. 

Apply for full details and application form to: 

THE RECRUITMENT OFFICER (TRT /37), 

GOVERNMENT COMMUNICATIONS 

HEADQUARTERS, OAKLEY, PRIORS RD, 

CHELTENHAM, GLOS, GL52 5AJ 

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 

R A D A R T H E O R Y A N D M A I N T E N A N C E 

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 
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SITUATIONS VACANT 
(continued) 

TV and Radio, A.M.I.E.R.E., City & Guilds, 
R.T.E.B. Certs., etc. on 'Satisfaction or Refund 
of Fee' terms. Thousands of passes. For full 
details of exams and home training Courses 
(including practical equipment) in all branches 
of Radio, TV. Electronics, etc. write for I32- 
page Handbook -FREE. Please state subject. 
BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Dept. 137K), Aldermaston 
Court, Aldermaston, Berks. 

TRAIN TODAY 
FOR TOMORROW 

Start training TODAY for one of the 
many first -class posts open to tech- 
nically qualified men in the Radio 
and Electronics industry. ICS provide 
specialized training courses in all 
branches of Radio, Television and 
Electronics -one of these courses will 
help YOU to get a higher paid job. 
Why not fill in the coupon below and 
find out how? 

Courses include: 

RADIO /TV ENG. Et SERVICING 
AUDIO FREQUENCY 
CLOSED CIRCUIT TV 

ELECTRONICS -many new courses 
ELECTRONIC MAINTENANCE 
INSTRUMENTATION AND 
SERVOMECHANISMS 
COMPUTERS 
PRACTICAL RADIO (with kits) 
PROGRAMMED COURSE ON 

ELECTRONIC FUNDAMENTALS 

Guaranteed Coaching for : 

C. Et G. Telecom. Techns' Certs. 
C. Ef G. Electronic Servicing 
R.T.E.B. Radio /T.V. Servicing Cert. 

Radio Amateurs' Examination 
P.M.G. Certs. in Radiotelegraphy 
General Certificate of Education 

Start today -The ICS Way 

INTERNATIONAL 
CORRESPONDENCE SCHOOLS 

Dept. 173, Parkgnta Rd.. London, S.W.11 

Please send FREE book on 

Name 
Address 

2.69 
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SITUATIONS VACANT 
(continued) 

DESIGN DEVELOPMENT ENGINEER for 
laboratory work in the design of audio ampli- 
fiers, V.H.F. tuners and quality tape recorders. 
Only persons holding a similar position need 
apply. Salary according to experience. Apply 
to Elizabethan Electronics Ltd., Ref. PWI, 
Crow Lane, Romford, Essex. Telephone: 
Romford 64101. 

ENGINEER for electronic service depart- 
ment required by large Photographic 
Importers. Congenial conditions, interest- 
ing work, good salary and luncheon 
vouchers. Telephone Clerkenwell 8031. 
MR. VASSIE. 

RADIO and tape recorder testers and trouble 
shooters required. Canteen, excellent rates of 
pay. 8.00 a.m. to 5.00 p.m. 5 -day week. 
Elizabethan Electronics Limited, Crow Lane, 
Romford, Essex. Phone: Romford 64101. 

ENGINEERS. A TECHNICAL CERTIFI- 
CATE or qualification will bring you security 
and much better pay. Elem. and adv. private 
postal courses for C. Eng., A.M.I.E.R.E., 
A.M.S.E. (Mech. & Elec.), City & Guilds, 
A.M.I.M.1., A.I.O.B., and G.C.E. Exams. 
Diploma courses in all branches of Engineering 
-Mech., Elec., Auto., Electronics, Radio, 
Computers, Draughts., Building, etc. For full 
details write for FREE 132 page guide: 
BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY, (Dept. 169K), Aldermaston 
Court, Aldermaston, Berks. 

SERVICE SHEETS 

SERVICE SHEETS. RADIO, TV. 5,000 
Models. List 1/6. S.A.E. Enquiries. TELRAY, 
11 Maudland Bank, Preston, Lancs. 

SERVICE SHEETS. RADIO, TELEVISION, 
TAPE RECORDERS, 1925 -1968 by return 
post, from 1/- with free fault- finding guide. 
Catalogue 6,000 models 2/6. Please send 
stamped addressed envelope with all orders/ 
enquiries. HAMILTON RADIO, 54w London 
Road, Bexhill, Sussex. 

RADIO TELEVISION over 3,000 models. 
JOHN 
RADIO, 

TELEVISION, 1b Shepherds 
Bush Rd., London W.6. SHE 8441. 

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 (75,000) 5/- each: please 
add loose 4d. stamp: callers welcome; always 
open. THOMAS BOWER, 5 South Street, 
Oakenshaw, Bradford. 

BOOKS & PUBLICATIONS 

SURPLUS HANDBOOKS 
19 set Circuit and Notes .. 6/6 p/p 6d. 
1155 set Circuit and Notes .. .. 6/6 p/p 6d. 
H.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 net Circuit and Notes .. 5/6 p/p ed. 
BC.1000 (31 set) Circuit and Notes .. 5/6 p/p 6d. 
CR.100/13.28 Circuit and Notes .. 10/- 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 7/8 post free 

Resistor colour code indicator 216 p/p 6d. 

S.A.E. with all enquiries please. 

Postage rates apply to U.K. only. 

Mail order only to: 

INSTRUCTIONAL HANDBOOK 
SUPPLIES 

DEPT. PW, TALBOT HOUSE, 
28 TALBOT GARDENS, LEEDS 8 

///IeEK Ss 
ND600KT 

This useful handbook gives detailed information 
and circuits for British and American Government 
Surplus Receivers, Transmitters, and Test Equip- 
ment etc., plus suggested modification details 
and improvements for the equipment. Also a 

Surplus /commercial cross reference valve guide 
and Government component codings and refer- 
ences. Invaluable to Radio enthusiasts, Univer- 
sities and Laboratories. 
Available only from as al: 

VERITEXTIuEDS)LTD 
24 Stansfield Chambers, Great George Street, 

Leeds 1, Yorkshire. 
at 30/- per volume, post paid. Extra postage for 
Foreign Orders. 

METAL WORK 
METAL WORK: All types cabinets, chassis, 
racks etc., to your specifications. PHILPOTTS 
METAL WORKS LTD., Chapman Street, 
Loughborough. 

ELECTRICAL 

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 ofuses. Tremen- 
doua purchase of this model makes fantast- 
ically low price possible. 
ONLY £5.19.6 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, 
131.:11' K POOL, Lane.. 

ELECTRICAL 
(continued) 

TWO TRANSISTOR D.C. to A.C. CON- 
VERTER KIT, 12 volts D.C. Input 240 volts A.C. 
output. 40 watts suitable for running fluorescent 
lights etc. £5 Is. Od. post paid (less case). 

DE LUXE VERSION OF ABOVE 
4 transistor, 60 watts, suitable for Tape 
Recorders, Lights etc. £10, complete with case. 

Circuits available. S.A.E. please. 
J. ROBINSON (RADIO, T.V.) 

(Dept. PW) 4 Highcliffe Road, Manchester. 
M93FX 061 -740 -1175 

UN/VERSAL 
BATTERY 
RIM/NATO' 
i 

S 

Run all your transistor equip- 
ment direct from A.C. mains. 
The most economical way of 
running Transistor Radios, 
Hi -Fi Equipment, Record - 

Players, amplifiers etc. No 
more expensive batteries to 
buy. All the units are con- 
tained in an attractive case 
with a full set of accessories. 
Mk 1 Model- replaces all 
9 volt batteries, i.e. PP3, PP4, 

PPS, PP6, PP7, PP9 and all equivalents, or 
all 6 volt batteries, i.e. PP1 and PPS. 
(Please state which voltage). Now only 
30/ -, p.p. 7/6. Mk. 2 Model. This unique 
model has three outputs -6 volts, 71 volts 
and 9 volts and is ideal for cassette tape - 
recorders, price only 55/ -, p.p. 5/ -. Extra 
lead with DIN plug for Cassettes 6/6. 
Mark Ill. This unit is the same as the Mk. 2 
version above with the added refinement 
that all the outputs are STABILISED 
making the unit most suitable for running 
Hi -Fi and Test Gear direct from the mains. 
Only 75/ -, p.p. 5/ -. All units available 
from dept PW, Globe Scientific Ltd, 
22 -24 Cawoods Yard, Mill St, Leeds 9. 

1)GLOBE SCIENTIFIC LTD 
24 CAWOODS YARD, MILL STREET 
MARSH LANE, LEEDS 9. Leeds 35900 

WANTED 

WANTED: New valves, transistors etc.; state 
prices. E.A.V. Factors, 202 Mansfield Road, 
Nottingham. 

WE BUY New Valves, Transistors and clean 
new components, large or small quantities, all 
details, quotation by return. WALTON'S 
WIRELESS STORES, 55 Worcester Street, 
Wolverhampton. 

WANTED: Popular Brand New Valves. R.H.S. 
Stamford House, 538 Great Horton Road, 
Bradford 7. 

WANTED: Pye International (model 906). 
Condition immaterial, but must be complete. 
Box No. 84. 

WANTED: One or two PEN 44s. Price to 
MILLEN, 97 Coleraine Road, Portstewart. 

MARCONI Radiograms Targ 44, Arg 45 or 
46 or 49. Radio T42A. Preferably working 
order. Box No. 85. 

(continued on next page) 
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WANTED 
(continued) 

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 

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: Circuit Diagram or Manual for 
R1359 receiver. State price. D. T. BRAGG, 
20 Portland Road, Edgbaston, Birmingham 16. 

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 SK12 4HL. 

TOP TRADE DISCOUNTS FOR 
ALL 

COMPONENTS 
VALVES 

TUBES 
TRANSISTORS 

Free Trade Catalogue 
Engineers £t Service Dealers Only 

WILLOW VALE 
THE SERVICE DEPT. 

WHOLESALERS, 
4 The Broadway, Hanwell, 

London, W.7 
01 -567 5400/2971 

YUKAI& ,eOFEsSroNat 

SELF -SWAIM MM AN nEVOSx <- 
aett4ede air drying GREy}AMMER 

Aine OR BLACK WRINKLE 

o (CRACKLE)Finishes 
Tukan Aerool spnyk,t contains 16 eta. fine 
quality durable easy instant spray. No store baking 
required. Hammon available m grey. blue, gold. 
bronze. Modern Eggshell Black Wrinkle (Crackle) 
all at 15111 at our ounter or 16111. carriage paid. 

per pulebumon sell-spray an. Also Durable. neat 
d resistant 

an 
Nuts Mat rn h (11 on. self. 

spray ca only) 1/11 carriage paid. 
SPECIAL OFFER: I an plus optional transferable 
...p.p. trigger Nndie (valve 5 -) Ion 111/naniage 

mud. 
Choice d 13 self-spray plan colours and pr 

er (Motor at quality) also available. Please enclose cheque or 
crossed P.O. for total amount direct to: 

307a. EDGWARE 8060;- 
DesmM 1 TUKAN r LONDON, WS 
We supply many Government 

Depmt 
. Municipal 

Authorli u 
Organisations-AN can supply 

s.. 
Open day Saturday. Closed rnarwa afternoons. 

Other Yarn. 
Drying Aerosols, 
`oozs. at 16 II 

r pad 
clade: 

Zinc Chr -,Mn 
Cleo/ Lac., 
Melon ca Grey, 

Qaae. 
Bence 

a cold. 
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FOR SALE 
(continued) 

MINIFLUX HEADS 
Special offer SKN4 i -track stereo record /play- 
back head (list 8 gns.). Special offer 55/ -. 
Miniflux LF6 -0 self oscillating half -track mono 
erase head, list £3.10.0. Offered at 22/6. VLF4 
} -track ferrite erase head, list £4.5.0. Offered 
at 32/6. S.A.E. for full lists. 

LEE ELECTRONICS 
400 EDGWARE ROAD. PADdington 5521. 

HAMMERED ENAMEL 
MAKES FANTASTIC 

DIFFERENCE TO PANELS 
-say hundreds of enthusiastic users 
'Crackle pattern appears 
like magic on wool and 
metal. No undercoat. Air 7 _ - BRUSH 
dries 15 min. to hard 

OR SPRAY -ON glossy finish. Heat, liquid 
and scratch -proof. Bronze, Silver, Green, Black, Lt. 
and Dk. Blue. Bend NOW for free list, or 8f- (+ 1/9 
post and packing) for trial Ipt. tin, colour samples and 
Matt-actions. 

FINNIGAN SPECIALITY PAINTS, Dept. P.W. 

STOCKSFIELO (Tel. 2280), Northumberland. 

MORSE MADE 
EASY 

FACT NOT FICTION. II you start RIGHT you will be 
reading amateur and commercial Morse within a month. 
(Normal progress to be expected.) 

Using scientifically prepared 3 -speed records you 
automatically learn to recognise the code RHYTHM 
without translating. You can't help it, it's easy as learning 
a tune. 18 W.P.M. in 4 weeks guaranteed. 

For details and course C.O.D. ring, /Ltd. 01 -660 2896 
send 8d. stamp for explanatory booklet to: 

03CH8 /P. 45 GREEN LANE. PURLEY, SURREY 

RECEIVERS & COMPONENTS 

IO TESTED GERMANIUM TRANSISTORS, 
8/6: similar NKT223, NKT25I. 0072. etc. 
(new address) J. BLACKER, 32A Mill Hill, 
Vicarage Lane, Leicester. 

SEMI -CONDUCTOR CLEARANCE. Un- 
coded, untested germanium transistors. 50 5/6; 
100 10 / -. Post I / -. BRYANT, 140 Abbey House, 
2 -8 Victoria St. London S.W.1. 

TELEVISION I.F. STRIPS (leu valves) 
From BBC, '2 converters ideal ter spares, contains 
smoothing capacitor, dropper resistor., 7 valve holders, 
I.F. transformera, coil formers, capacit.ra, resistors, 
diodes, tag strips, chokes, etc., etc., on chassis i lin 
31in, no information or circuit. 
BRAND NEW in makers' boxes, a gold mine of components 
for ONLY 1816 each post paid. 
MAINS TRANSFORMERS 
250V input, outputs 10V at 500mA, 44V at 100mA. 
32V at 10m /A, rise 21in x 1lfn x 1fin (dmp through 
type) ideal for transistor power supply, 10 /- post paid. 
250V input, output 22V at 11A, size 2in . 2in x 21ín, 
11/- post paid. 
TRANSISTOR driver and output transformers for 3 ohm 
speaker, suit OC81a, etc.. approx. 1 watt rating, only 
8/- pair or 4/- each. 
As above but 500m /watt rating, 4/- pair, 8/- each. 
MIXED bag of silver mica and ceramic capacitors, 
approx. 150, 10 /- per bag. 
ERIE 0.01 mF, 12vw wire ended disc ceramics. 8/- doz. 
0.01 mF, 500vw disc ceramics, P.C. type, d /t,in ia., 
doz., 10/- per 100. 
HUNTS 0110F, 350vw paper capacitors, P.C. type, 
upright mounting. 2/6 dnz.,15 /- per 100, post paid per 100. 
TUBULAR ceramic capacitors, P.C. type, 33pF and 
500pF, only 6/- per 100, 118 doz. 
000DMANS 4in sq. speakers 15 ohm imp. brand new, 
boxed, ex WD, 11 /6 Post paid. 
TRANSISTOR ELECTROLYTICS 2,nF tivw, 4uiF 64vw, 
IOmF I2vw, 20mF óvw, 5001F Bow, 100mF Ovw, 6d each. 
100mF 9vw, Bd. 100mF, 2310 . 1 / -, 400mF 15vw, 500mF 
9vw, 9d. 1,000mF + 1,00011, Divw canneg.,2 / -. 1,000mF 
50vw can type, 4/-. 
CRYSTALS HCO /l1, 12.700Mc /e ex equipment tested, 81 -. 
SILVER MICA capacitors OopF size only tin z lin 
200vw, 4/- per 100. 
MAIL ORDER ONLY SAE FOR LISTS 
Postal charges: up to 61 + 1/6; £1 4'2 + 21 -/ g9 -£5 + 3)6: 
over £5 FREE. 

A. J. H. ELECTRONICS 
59 Waverley Road. The Kent, Rugby. Warwicks. 

RECEIVERS & COMPONENTS 
(continued) 

SUB -MINIATURE ELECTROLYTICS, 15 
Volt, 2, 6,'8, 10, 15. 20, 30, 40, 50, 100 mfds. 
8/6 per doz. 30 for £1. The C.R. SUPPLY CO., 
127 Chesterfield Road, Sheffield 8. 

COMPLETE RANGE of Amateur, Aircraft, 
Communications receivers. Chassis, panels, 
meters, cabinets, microphones, etc. Stephens - 
James Ltd.. 70 Priory Road, Liverpool 4. 
Tel. 05I- 263 -7829. 

BARGAIN LIST 
Transistors. 0070, 04271. Oí'72. 01'81. 0081ó, 01'45, 
OC170, OC171, at 2/- each. 
AFI15, AF116, AF 117, at 2/8 each. 
OC140, BSY26, BYZ12. BYZI6. at 3 /- each. 
Metal Rectifiers, 12v 1 amp contact cooled TCC819eath. 
Metal Rectifiers, 12v 2 amp 318 each. 
Metal Rectifiers, 12v 4 amp 7/8 each. 
TV Metal Rectifiers 250v '200mA 4/8 each. 
Edgewise Volume Controls. 5k Sap Replacement 8/6. 
Panel Meters, New, Square Clear Plastic front, 1.65 x 
I651n. 0 -lmA Il. 
Toggle Switches, ,pet 2 / -. dplt 8/- each. 
New Resistances small i watt 8d. each, all values. 
Transformers- Subminiature, output 3 ohm for 0(722 ere. 
at 2/6 each. 
Transformers -Subminiature Driver for above 2/8. 
Jack Plugs 3.5mm 1/6 each. Pax Panels 6 x dim .104. each. 
Small Electrolytic Condensers 
50mí 50vw 1/8. 1 Tubular condensers 500v 4d. 
251nf '25vw 1/ -. BOA Low Loss vh 4d, each. 
1 in. Iron Dust cores 4d. doz. Miniature Slide switch,+ 1/8 

Aluminium Panels 6 x 41n. 1/3; 6 x bin. 2/- each. 
Mail Order Only. P. & P. 1/ -. SAE for List. 

HALSE SERVICES 
36 Gloucester Road, Feltham, Middlesex 

150 NEW ASSORTED Capacitors, Resistors, 
Silvered Mica, Ceramic. etc. Carbon, Hystab, 
Vitreous, i -20 watt, 12/6 Post Free. WHITSAM 
ELECTRICAL, 33 Drayton Green Road, 
West Ealing, W.13. 
NEW, genuine, Mullard OC75 Transistors. 
1/9 each or 18/- per doz. Add 6d. p. & p. for 
orders less than 12. Same day service. Television 
Maintenance, la Barras Lane, Coventry. 
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. NO4 2NW. 

WE ARE BREAKING UP COMPUTERS 

EX COMPUTER PRINTED CIRCUIT PANELS 2" 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, 85/ -. P. &P.6 /6, with a guaranteed minimum 
of 350 transistors. 
PANELS with 2 power transistors sim. to OC28 on 
each board + components. 2 boards (4 + 0C28) 10 /e 
P. & P. 21 -. 

NPN GERMANIUM TOS 1 WATT POWER TRAN- 
SISTORS on small heat sink, on 2" x 4" panel. 5 for 
10/. P. & P. 2/ -. 

POWER TRANSISTORS sim. to 2N174 ON Finned 
Heat Sink (10D) 4 for E1, P. & P. 3) -. 
LONG ARM TOGGLE SWITCHES ex eqpt. SPST 
13/6 doz., DPDT 2216 doz.. DPST 17/- doz. P. & P. 
all types 2/- doz. 
TRANSISTOR COOLERS TOS 7/6 doz., T03 
te /- doz. P. & P. 2/ -. 
OVERLOAD CUT OUTS. Panel mounting In the 
following values ... 5/- each. 1, 11, 2, 3, 4, 5, 7, 8 amp. 
P. & P. 1/6. 
MINIATURE GLASS NEONS, 12/6 doz. P. & P. 1/6. 

NEW MIXED DISC CERAMICS. 150 for 10/ -. 
P. & P. 2 / -. 
LARGE CAPACITY ELECTROLYTICS 
411n., 2in. diem. Screw terminals. 
All at 6/- each + 116 each P. & P. 
4,000mF 72V d.c. wkg. 
5,000mF 55V d.c. wkg. 
6,300mF 72V duc. 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 
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ELECTR011ALllE 
RAPID MAIL ORDER SERVICE 

BRAND NEW COMPONENTS for immediate delivery 

GE 2N2926 N- channel 
green spot Field -effect transistor 
only 8/91 2N3819 only 10/- 

LOW NOISE - high gain - 
Sillcon planar, 2513707 only 4/ -. 
RECTIFIER DIODES. General purpose . 

l; amps, wire ended 1515054 only 8/8. 

POTENTIOMETERS 
Carbon track, long plastic spindles: 
4.7K, 10K, 22K, 47K, 100K. 220K, 470K, IM, 2M0 
On. or log. only 2/O each. 
As above but stereo, 10K to 720K only, 8/8 each. 
Carbon track, short metal spindles: 
100, 250, 500, 1K, 2.5K, 10510 linear only Bl- each. 
5K, 10K, 25K, 50K, 100K, 250K, 500K. 1M, 2.5M. 
5M 0 log. or linear 2/- each. 
Carbon track skeleton pre -sets: 
100,''50, 500, 1K, 2K, 2.5K, 5K, LOK, 20K, 25K, 
50K, 100K, 200K, '250K, 500K, IM, 2M, 2.5M, 5M, 
10M0 vertical or horizontal mounting. 
Small size: 1/- each, Miniature size: 10d. each. 

CAPACITORS 
Mylsr film 0.001, 0.002, 0.105, 0.01, 0.02, 0051AP 
bd. each. 
Electrolytic, high grade. 
3 10, 26, 50µF 10 volt: 9d.; 10o, 200µF to volt 
1/- each. 5, 101.F' 25 volt.: 9d.; '25, 50µF 23 volt: 
1/- each. 
Polystyrene IOpF to 820pF, standard values 5d. each. 

All PEAR SOUND products and kits available at 
advertised prices. 

Other semiconductors in stook: 
2N1302 4/- 
2N1303 4/- 
2511304 4/- 
2511305 4/- 
2N2046 '9/6 
2N'2926r 2/8 
2N2928o 2/8 
2N2986y 2 /6 
2N2926g '2/9 
2513063 5/8 
2N3055 18 /6 
2N3391A 5/8 
2513702 8/8 
2513703 '8/4 

2N3704 '3/8 
2N3705 '3/7 
ACY72 8/3 
ACY40 8/8 
AD16] 8/- 
AD162 8/- 
ASY28 8/8 
BC107 2/9 
BC108 I/O 
BC109 2/9 
BC147 4/8 
BC148 818 
BC149 '4/3 
BFX85 8/8 
prier redactions 

BFX88 7/9 
BFY50 '5/- 
BFY51 '4/8 
BSX'20 4/8 
MPFI05 8/- 
NKT403 14/10 
NKT405 15/- 
OA47 1/9 
0A90 1/3 
0.891 1/8 
OA95 1/8 
2N4286 '2/11 
2N4289 2/11 
2N3054 15/- 

EVERYTHING BRAND NEW - NO SURPLUS 
Send 1/8 for catalogue containing data on the above 
semiconductors and many others available "off the 
shelf', also for details of our wide range of resistors 
(carbon film, wire -wound, metal oxide), capacitors 
and other components. 
Overseas orders welcomed: ear sage al reel. 
UK: Post and packing I l- under 21, free over £1. 

COMPONENT DISCOUNTS: 
10% over £3; 15% over £10: C.W.O. 

ELECTROVALUE 
32A St. Judea Road, Englefield Green, Egham. Surrey 

Telephone: Egham 5533 

BBC -2 h COLOUR TV AERIAL FOR 

IIIU 

l',II 

FRINGE AREA 

45/- (Carr 5/ -) 
For loft or roof fixing. Complete with mounting arm. 
State Channel required or nearest transmitter. Hun- 
dreds sold. Special low loss co -axial cable 213 yd. 
Socket 2 /4. 

SPEAKER BARGAIN 
Famous English 1210. high flux, 
heavy cone, 10 watts speaker with 
built -In tweeter, excellent bass 
response, 15 ohms. 

(P.41.4 /8) 35/- 

MINI DRILL 
MAINS BATTERY 

Powerful precision -made minia- 
tore drill for electronic engineers and model makers. 
Ideal printed circuit work. Revs to 5030 rpm off 9 volt 
battery. Accessories include drill, buffer polisher etc. 
33/- tP. 4 1. 4/ -). Mains unit for above 25/- (P. 4 I. 4/ -). 

ELECTRAMA Dept PW ES West Street, Eastbourne 

PADGETTS 
RADIO STORE 
OLD TOWN HALL, LI V ERSEDGE, YORKS. 
Tel. Cleckheaton 2806 

Indicator Unit type 26 
Size 12 x 1) x Ain. with outer case. Fitted 
with 24" tube C.R.T. type C \'15211. Nine 
B7G valves. Clean condition, but not tested. 
32/6, p. & p. lG ¡ -. 
Lumerator and Secant Gear Unit. Delight 
for the model maker. 12/6, p. & p. 8/6. 
Silicon Rectifier 500nmA, 800 P.I.V. No 
duds. 2/6, post paid. 24/- per dozen, post 
paid. 
jap Ear Piece. Magnetic 8 ohm. Small and 
large plug. 1/11, post paid. 
Reclaimed TV tubes with six months 
guarantee. 17in. type AW43/88, AW43 /86, 
40/ -; MW43 /69, 30/ -. 14in. types, 17/ -. All 
tubes, 1.2/- carriage. 
Speakers removed from T\' sets. All PM 
and 3 ohms. Bin. round and 8 o Mn., 6/6, 
P. & p. 3/6. 
Bin. round, 3/ -, p. & p. 3 /-; li for 24/ -, post 
pa irl. 
(i 4in.. 3/ -, p. & p. 3/ -; 6 for 24/ -, post paid. 
7 - 4in., 5/ -, p. & p. 3/ -; 6 for 34/ -, post paid. 
5in. round, 3/ -, p. & p. 3/ -; 6 for 24/ -, post 
paid. 
Slot Speakers, 8 21in., 5 /-, p. & p. 3, -; 
8 for 30/ -, post paid. 
Untested 1.2- channel 14in. T \' sets. 20/ -, 
carriage 15/ -. Passenger train, double rate. 
Untested Pye, KB, RDC,, Ekco I7in. TV 
sets. Bush 17in. TV sets, 50 /- each. carriage 
15/ -. Passenger train double rate. 

VALVE LIST 
Ex. Equipment. 8 months' guarantee 

Single Valves Post 7d., over 3 V;l 'e,. p. a p. paid. 
IItFI, EF80, EB91, 
20P3. All at. 10 /- 
ARP12 1/8 
EB91 9d. 
EF65 3/- 
EBF811 3/- 
ECC81 3/- 
ECC82 3/- 
ECYJ83 4/- 
ECL80 1/8 
EF50 1/- 
EF80 1/8 
EF9] 9d. 
E Y51 2/6 
EY86 5/ 
PC'C84 2/ 
PCF80 2/. 
PCL82 9/- 

ECL80, EF50, 
per dozen, post p 

PCL82 5/- 
pL36 5/- 
PL38 0/- 
PL81 4/- 
PY3:3 5/- py8, 
PY02 1/8 
PZ30 5/- 
0191 5/- 
1 281 5/- 
1'282 5/- 
0301 5/- 
1329 5/- 
í'251 8/- 
6138 1/8 

PY82, 
aid. 

68107 
6K7 
01'4 
81.0 

BP28 
10284 
165BT 
2001 
20P1 
20P3 
30PLI 
30P12 
30F5 
3OFL1 
6130L2 

P2:t0. 

2/0 
1/9 
5/- 
1/9 
5/ 
I/O 
8/6 
8 / -- 
5/- 
2/8 
5/ 
5/- 
2/8 
5/- 
5/- 

PLEASE MENTION 
"PRACTICALWIRELESS" 

WHEN REPLYING TO 
ADVERTISEMENTS 

CITING 

tsogiS 
R LISTENING 

with a Dee t n,o .N C\l' DIMF.NS1libS" I. 
Dimensional elects amplifier. hives Big hall 
Stereo effect to most radias, tapes, etc. PLUS fully 
adjustable echo, vibrato and tone. 9 volt model, 
8 gm. Speaker, 85/- extra. 0 /12V car model, 
10 ens. incl. speaker. Post and im. 5/- either 
model. Write now -right now. 

D.E.W. LTD.. 
P.W., RINGWOOD ROAD, FERNDOWN, DORSET 

FANTASTICALLY POPULAR 

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

Standard Play 
Sin 150ít. 2/2 
4in. 30011. 4/8 
5in. 600ft . 7/8 
51in. 911011. 10/6 
lin. 1.200ft. 11/6 

Double Play 
3in. :100ft. 4/ - 

4in. 600ft. ß/- 
51n. 1,200ft. 15/ 
51ín. 1,80011. 19/8 
lin. 1,40011. 27/- 

Long Play 
Sin 225ft. 2/9 
4in. 420f). 5/6 
SIn. 900ít. 10 /8 
5;ía. 1;20011. 12/- 
7ín. 1,00011. 18 /8 

Triple Play 
4in. 00011. 13/ 
5in. 1,8110ft. 25/ 
Sito. 2,400ít. 84/ 
7in. :t,800tt . 44/ 

Quadruple Play 
Sia. ó0011. 8/8 

l'ostayrs I - rrl. 
Post Free less 5 " on three reels. 
Quantity and Trade enquiries invited. 
NOTE: /ovo, tope .h,rk.. at all 5rourOrs. 

TUBES Highest Quality - 
Compare Our Prices 

GUARANTEED 
8 Months 

12in. E2. 0.0 
14in. £2.10.0 
15 -17in. E3. 5.0 
19in. E3. 5.0 
21ín. E3.15.0 
23in. (3.15.0 

12 Months 
f3. 0.0 
E3.10.0 
£4. 5.0 
£4. 5.0 
£5.15.0 
E5.15.0 

t`:rr. ,v Ito,. 12 ti 

SATISFACTION GUARANTEED 
MOST MOLLARD, MAZDA, COSSOR, EMITRON. 
EMISCOPE. BRIMAR. FERRANTI TYPES 
PROCESSED IN OUR OWN FACTORY. 

NOTE: ALL TUBE ORDERS 
OSL \ TO PORTSMOUTH BRANCH PLEASE 

NEW and SPECIAL Lines at the 
keenest prices 

SHARP RD504 Mains Haltery Tape 28 gas Recorder. List 38 gna 

HITACHI manse l /FReceivers 27 ns SW /MAR /MW /LW 9 

PHILIPS ' 
Ezcel 
EE" 

len 
Electronic Kits. f3 155 t presents 

GARRARD 1055 Cbaaeere with f8 lOs Garrerd Case. Stereo Case 
12ín. Diecast full range twin JASON cone Speakers E4 lOs 

Mous Record Player Deck with Pick -up EMI and Dual Cartridge. 2 -Tone f$ 19s 
AJAX Rains 

Battery. AM /FM larger 12 gas 

WELESMERE gÿckMLeHntherfieneitivity 7 gas 

HITACHI Encelleo 8horrtt Waveull 
size. 

13 gas 

HI -FI By Leak, Wharfedale. Goodmaas. WB. 
Dulci. Atone, Teleton, etc.. etc. 

All items previously 
advertised available. 
Huge Hi -Fi and 
Component stocks 
at all branches. 

TECHNICAL 
TRADING 

LONDON, 10 Tottenham Court Road (MUS 2639) 
PORTSMOUTH. 350 -352 Fratton Road (Tel. 22034) 
SOUTHAMPTON, 72 East Street (Tel. 25851) 
BRIGHTON, 6 Ocean's Road (Tel. 23975) 
ALL MAIL ORDER BRIGHTON 

P /ease call at your nearest branch and view 
without obligation 

BARGAIN PARCELS 
Including variable condensers, i.1. coils, loudspeaker plug/ 
sockets, knobs, pots. condensers. resistors, note, bolts, 
cabinet fittings, switches, transformer choke, rectifier, 
transistors at a small traction of list value. Due to heavy 
demand we now pack them in several sisee-be amazed - 
try one now. 
3 lbs. (post 3/ -) 9/- 
7 lbs. (post 5 / -) 17 /8 
14 lbs. (post 8/ -) 29/- I 
I NAME .......................... I 

I ADDRESS . ...................... I 

I I 
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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. & G. Telecommunication Techns'. Certs. 

C. & G. Electronic Servicing 
R.T.E.B. Radio /T.V. Servicing Certificate 
Radio Amateurs' Examination 
P.M.G. Certs. in Radiotelegraphy 
General Certificate of Education, etc. 

Examination Students coached until successful 

N EWSELF -BUILD RADIO COURSES 

Learn as you build. You can learn both the theory and prac- 
tice of valve and transistor circuits, and servicing work while 
building your own 5 -valve receiver, transistor portable, 
and high -grade test instruments, incl. professional -type 
valve volt meter -all under expert tuition. Transistor 
Portable available as separate course. 

POST THIS COUPON TODAY 
for full details of ICS courses in Radio, T.V. and Electronics. 

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 

2/69 

-I 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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BI -PAK SEMICONDUCTORS 
500 CHESHAM HOUSE, 

150 REGENT ST., LONDON, WI. 
KING OF THE PAKS Unequalled Value Et Quality 

SEMICONDUCTORS 
ED 

SUPER PAKS 
BI-PAK 

Satisfaction GUARANTEED in Every Pak, or money back. 
I'AK NO. 
Ul 1.20 Glass Sub -min. General Purpose Germanium Diodes 10/- 

U2 60 Mixed Germanium Transistors AF /RF 10 /- 

U3 75 Germanium Gold Bonded Diodes sim. 0A5, 0A47 10 /- 

U4 40 Germanium Transistors like OC81, AC128 10/- 

135 60 200mA Sub -mein. Sil. Diodes 10,'- 

U8 40 Silicon Planar Transistors NPN sim. BSY95A, 2N706 10 /- 

U7 18 Silicon Rectifiers Top -Hat 75(In1A up to 1000V 10 /- 

U8 50 Sil. Planar Diodes 250mA OA /200!202 10/- 

U9 20 Mixed Volts 1 Watt Zener Diodes 10 /- 

Ull 30 PNP Silicon Planar Transistors TO -5 sim. 2N1132 10/- 

1312 12 Silicon Rectifiers EPDXY BY128/127 10 /- 

U13 30 PNP -NPN Sil. Transistors 0C200 & 2$104 10 - 

U14 150 Mixed Silicon and Germanium Diodes 10 - 

U15 30 NPN Silicon Planar Transistors TO -5 situ. 2N897 10 - 

U16 10 3 -Amp Silicon Rectifiers Stud Type up to 1000 PTV 10 - 

U17 30 Germanium PNP AF Transistors TO -5 like ACY 17 -22 10,,- 

U18 8 6 -Amp Silicon Rectifiers BYZ13 Type up to 600 Ply 10'- 

U19 30 Silicon NPN Transistors like BC108 10 - 

U20 12 1.5 Amp Silicon Rectifiers Top Hat up to 1000 PI V 10 - 

U21 30 A.F. Germanium alloy Transistors 2G300 Series &OC71 10 - 

U22 10 1 -Amp Glass Min. Silicon Rectifiers High Volts 10 - 

U23 30 Madt's like MAT Series PNP Transistors 10 ;- 

U24 20 Germanium 1 -Amp Rectifiers GJM up to 300 PIV 101 - 

U25 25 300 Mc /s NPN Silicon Transistors 2N708, BSY27 10 - 

U26 31) Fast Switching Silicon Diodes like IN914 Micro -min 10 - 

U28 Experimenters' Assortment of Integrated Circuits, un- 
tested. Gates, Flip -Flops, Registers, etc. 8 Assorted 
Pieces 20'- 

U29 10 1 Amp SCR's TO -5 can up to 800 PIN, CRSI /25 -800 20/- 
1130 15 Plastic Silicon Planar trans. NPN 2N2924- 2N2926 10 /- 

U31 20 Sil. Planar NPN trans. low noise 2N3707 10 /- 

U32 25 Zener diodes 400mW DO -7 case mixed Nits. 3- 18 10,- 

U33 15 Plastic case 1 Amp silicon rectifiers W4000 series 10 /- 

Code Nos. mentioned above are given as a guide to the type of 
device in the Pak. The devices themselves are normally unmarked 

FULLY TESTED 
AC107 3/6 
AC126 -7 -8 218 
AF116.117 8/6 
AF139 10 /- 
AL102 15/- 
BC107.8.9 5/- 
BFY50- 51.52 7/6 
BSY26 -7 8/6 
138Y28-9 4/6 
BSY95-95A 4/8 
0022-25 6f- 
0020.35 5/- 

0cáá -a29 7/6 
0071-81 1/8 
0072.75 2/8 
OC81D -82D . 2/8 
0082 2/8 
00140 5/- 
OC170 2/6 
OC171 8/6 
00201 7/6 
ORP1.2 -e0 8/8 
OCP71 8/0 
OA5 -10 1/9 

OA70 1/8 
OA79 1/9 
0A81.85 1/8 

OA95 119 
0A200 IV- 
0A202 8/8 

2N086 -7 5/- 
2/.7708 
2N2160 15/- 
2N2646 15/- 
2N2726 5/6 

AT10 
8/- 

100 -121 8/- 
.121 8/8 

T140 8/- 
STi41 41- 

SIL. RECTS TESTED 
l'1V 730mA 3A t0A 30A 

50 1/- 2/9 4/8 9/8 
100 1/8 8/8 4/6 16/- 
200 1/9 4/- 4/9 20 /- 
300 2/3 4/8 6/6 22 /- 
400 2/e 5/6 7/8 85/- 
500 8/- 6/- 8/6 30/ 
600 8/8 8/9 9/- 87/- 
800 8/8 7/6 11 /- 40/- 

1000 5/- 9/8 12/0 60 /- 
1200 6/6 11/6 16/- - 

TESTED SCR's 
Pi 1 AMP 7A Li/A 30A 

25 - 7/8 - 80 /- 
50 7/8 8/8 10/6 86/- 

100 816 10/- 15/- 46/- 
200 12/0 15/- 80 /- 66 /- 
300 15/- 201- 85/- - 
400 17/8 25/- 85/- 80 /- 
500 80/- 40f- 45/- 95/- 
600 - 40/- 50 /- - 

INTEGRATED 
CIRCUITS 

I.C. Operational Amplifier 
with spear output. 
Typo 701C. Ideal for P.E. 
projects. 8 Lead TO -S case. 
Full Data. Our Price 12 /8 
each. 5 off 11 / -each. Large 
qty prices quoted for. 
Fairchild Epoxy TO -5 8 

Lead. I. C. 
,,L900 Buffer 30 /8 
uL914 Dual 0M, 10/6 
uL923 J.K. Flip -Flop 14/- 
I.C. Data Circuits etc. 1/e 
Mullard I.C. Amplifiers 
TAA243 ORP.AMP. 70/- 
TAA263 Min AF Amp 18/6 
TAA293 O.P. Atop 28/- 
RCA CA3020 
Audio Amp 30/- 

PRINTED CIRCUITS 
EX- COMPUTER 

Packed with i' - 

ductors and components, 
10 boards give a goatee- 
teed 30 trans and 30 
diode,. Our price 10 boards 
10/ -. Plus 2/- P. A P. 

UNIJUNCTION 
ÚT4Ó Eqvt. 252646, / 
Egvt. TI843 ' Ó 

FET's 
2N3819 10 /- 
`2X3820 86/- 
MPFIOS 8/- 

AD161 -188 NPN-PNP 
Comp. Pair 12 /8 pr. 

26034 15f- ea. 

TRANSISTOR EQUIVALENT BOOR 
52 pages of Cross Reference, for transistor, and diodes, 
types include British, European, American and Sapanese. 
Specially imported by BI -PAK 10 /- each. 

PLEASE NOTE. -To Avoid any further Increased Postal 
Charges to our Customers and enable us to keep our "By 

Return Postal Service" which is second to none, we have re- organised and stream- 
lined our Despatch Order Department and we now request you to send all your orders 
together with your remittance. Direct to our Warehouse and Despatch Department, 
postal addressï BI -PAK SEMICONDUCTORS, Despatch Dept., P.O. BOX 11, WARE, 
BEKTS. Postage and Packing Still 1/- per order. Minimum Order 10 / -. 

{ 
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AERIAL WIRE: foils of 25 pls. solid core 213, 

BATTERY ELIMINATORS for Tnnnisbrc Supplie -. 
9v.. 71v., tir. 29/8, plus 2'6 P. & P. 

CONDENSERS. large range available from 6d. ru.1.. 

COAX SOCKETS. Flush 6d. plus lid. P. x P. 

CARTRIDGES..Acoa, B8R, Sonatone. 

EAR PIECES. 2.6µ /m nr 3.3grm Mag. 2/8 pile 
I I'. a l'. 2.314./m or 3.3µím Crystal. 5/8 plu. 

P, a P. 

HIGH IMPEDANCE HORNS. 1+ to 41 volt, ideal 
for alarms. 3/6 plus I - P. S P. 

LOUDSPEAKERS. large range from 21n. v ,rho 
7/6 plus II- P. & P. 

TRANSISTORS. Full range, i.e. 0C44. 0(145, 01'71 
Oni2, 2/6; 00'35 9/-; Pet. MPF103, 9/6. 

TRANSFORMERS. 12 -volt battery charger 61.2.6. 
250 -0 -250 volt 60mA, 18/9; 0 -250 with 6'11 volt. 
19/6, plus 3/6 P. R P. 

RELAYS. 12 volt, suitable for car alarm, 21/ -, ph.. 
It; P. o I'. 

_cud S.A.E. tor Pree Price List. 

Many .dhrr (teins, please seul stamp for tree prier 
1kí. 

L7 
BOTHWEILL ELECTRIC 
SUPPLIES (Glasgow) LTD. 
54 EGLINTON STREET, 
GLASGOW, C.5. Tel. 041 001íh 20114 

Member of the Lander Group 

IT'S A MUST 
OUR 
CATALOGUE 

7-nI1 JOIN THE 
THOUSANDS 

OF SATISFIED CUSTOMERS 
SEND NOW FOR 

OUR NEW 1968/69 
illustrated catalogue 
NOW AVAILABLE 

(send 2/- in stamps for your copy) 

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

ALPHA RADIOSUPPLYCO 
103 Leeds Terrace, Leeds 7. Tel: 25187 

1 
,:o,. Solve yoor n , i, a. 

Hon problem. with this 
9- Station Transistor Intercom system (1 master and 
3 Subs), in deluxe plastic cabinets for desk or wall 

inning. Call'talk; listen from Muter to Subs and 
Subs to Master, ideally suitable for Business. Sur - 
0,ev, Schools, Hospital, Office and Home. Operates 

one 9C battery. On /off switch. Volume control. 
Complete with 3 connecting wires each edit. and 
, t her atee..oriro. P. & P. 7,11. 

WIRE -LESS INTERCOM 
No batteries -no wires. .I ,- ping in the mains for 
io.tant 1 ,. -tap Hirt awl el ar tvmnmmnieeti,m. 
On off t.1, and ootr,.I Pe lo 12 om 
l'. s l'. 4íi ,.tt a 

Saune au 4- Station Intercom for two -way instant 
nnnlunlcation . t,Iral as Bally Alarm and nnor 

Phone. Complete with 66ít ,Ilortiog Ohs. 
Battery 2,H. P. & P. 4 e. 

t,t, 'TELEPHONE AMVVfI£R 4'',ï 
59,6 

{Cop not loot 
hnsineaa effi- 

ciency with this Incredible Ue -lnxe Telephone Ampli- 
fier. Take down long telephone messages or converse 
without holding the handset. A useful office aid. On' 
ffawiG;h. Cohmte('outrol. Battery- 2/6 extra. P. & P. 
3/6, Full price refunded if not satisfied in 7 days. 

WEBT LONDON DIRECT SUPPLIES (P /W2) 
189 KENSINGTON HIGH STREET. LONDON, W.8. 

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

F. M. TUNER 

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. 

Start by sending for leaflets at once 

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 conforma 
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 

Trade enquiries invited 
154/5 HIGH STREET, BRENTFORD 
MIDDLESEX. lSteworth 1151/2 MARTIN ELECTRONICS LTD 

MARTIN ELECTRONICS 
154 High Street, Brentford, Middlesex 
Please send Audiokit Hi- FiIFM. Tuner) Record- 
akits Leaf lets. (Strike out items not wanted) 

Name 

Address 

PW2 
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Head Office and Warehouse 
44A WESTBOURNE GROVE 

LONDON W2 
Tel. PARK 5641/213 

Z ft I AERO SERVICES LTD. 
Please send all correspondence and Mail -Orders to the Head Office 

When sending cash with order, please include '2,/6 in 6 for postage and handling 

MINIMUM CHARGE 2/ -. No C.O.D. orden aocepted. 

Retail Shop 
85 TOTTENHAM COURT ROAD 
LONDON W1 

Tel. LANgham 8403 
Open all day Saturday 

OA2 e/- 
OAS 8/8 
OBI 8/- 
083 9/- 
OC3 6/6 0 D 8/- 
OM10 11/- 
lAX2 12/- 
IB9OT 7/- 
1C6GT 5/- 
104áT 8/- 
1H5OT 7/- 
1L4 8/- 
IRS 8/- 
184 
195 4/6 
1T4 4/- 
1114 8/- 
li'5 8/6 

V2 9/- 
1X28 7/- 
17.2 25/- 
11.26A 8/- 
2C40 8/- 
2(751 8/- 
2CW4 12/- 
21)21 6/- 
1E16 27/6 
2X2 6/- 
3A3 11/- 
3A4 4/- 

1328 40/- 
4 

8Q4 8Ì8 
V4 6/6 

4832 80/- 
584(1Y 10/- 
5l'40 5/6 
51'4(18 7/- 
51'8 8/- 
5Y3GT 5/6 
57,3 8/- 
5Z4(: 7/- 
57,401 7/6 
61301,1 14/- 6 A8 5/6 

fiAB4 
6/8 

6AB7 4/- 
tlACS(1T 

12/- 
6AC7 4/- 
6AD4 15/- 
6AF4A 9/- 
6AG5 8/- 

6AG7 
6A166 
SASS 
6AJ8 
OAKS 
OAKO 
6AL6 
6AM4 
CAMS 
6AM6 
6AM8 
6AN8 
6AQS 
6AQ6 
OARS 
CARO 

6/9 
f0 /- 

5/8 

11/8 
8/- 

25 /- 
4/- 

10 /- 
6/- 

10/- 
6/- 
6/- 
8/8 

6A86 7/- 
OA87G 18/- 
6AT6 4/6 
6AU4GTA 

9/- 
BAU6 5/- 
6AU8 10/- 
6AV5GTA 

12/- 
CAW 5/6 
6AW 8A 11/- 
6AX4GTB 

8/- 
6AXSOT 

12/6 
6AX7 10/- 
6B4(: 16/- 
61380 2/6 
6BA6 4/- 
6BA7 15/- 
6BC5 8/8 
68E6 4/6 
6BF5 15/- 
OBFfi 9/- 
6BF7 12/- 
613000 11/- 
6ßH6 8/- 
HAN 8/- 
6BK4 20/- 
6BK7A 9/- 
ftBL7GTA 

11/- 
6BN5 7/8 
(GINO EH- 
611(161:T8 

12/- 
6RQ7A 7/- 

6BR7 16/- 
OBRO 12/6 
6887 25/- 
BBWB 13/6 
6BW7 12/- 
6BZ6 8/- 
6BZ7 10/- 
604 5/6 
8C6GT 6/6 
606 4/- 
6080 7/- 
609 17/8 
6CB6 5/- 
6CD60A . 

22/- 
6CG7 8/- 
6CH6 11/- 
6CL6 9/- 
eCLB 15/- 
6CU6 12/- 
6CW4 12/- 
6CY5 7/- 
603 7/6 
6D4 17/6 
6006 18/6 
60K6 8/- 
ODQOB 11 /- 
6084 15/- 
60TO 8/- 
6E1.8 11/- 
6EW6 12 /- 
6F6GB 6/6 
6F7 9/- 
úF11 ß/- 
6F13 8/6 
61,14 12/- 
61,15 11/- 
6F17 9/- 
61,18 7/6 
61,2'3 15 /- 
61,24 18/- 
61,25 14/- 
61,28 18/- 
0(:119 11/- 
611Kß 12/- 
6GW6 11 /- 
624 9/- 
6JSOT 5/6 
OJO 8/6 
6J7 8/- 
6K6GT 9/- 
6K7G 2/6 
CK23 9/- 
61(25 15 /- 

OLl 12/- 
6L60T 8/8 
6L7 6/- 
OL12 5/- 
6L18 6/- 
61.1320 5/8 
BN7(1T 6/6 
6P1 11/6 
6P25 18/- 
81,28 12/- 
6Q7 7/- 
6SA7 7/- 
OBG7 6/- 
6807 4/6 
6927 7/- 
68L70T 8/- 
68N7GT 5/6 
68Q7 7/- 
68117 7/- 
6887 8/- 
6T8 8/- 
6U40T 12/- 
61T8 6/- 
6VBGT 8/- 
6): 4 4/6 
6X5(1T 5/- 
6X8 11/- 
6160 11/6 
7C5 13/8 
7Z4 7/6 
9BW6 7/- 
91)2 3/6 
91)7 9/- 
1002 10/- 
1002 8/- 
10F1 18/- 
10F9 10/- 
101,18 7/8 
10L1 7/6 
'OLD 110/- 
10P13 12/- 
10P14 16/- 
12AC6 7/- 
12AD6 8/- 
12AL6 7/8 
12AQ5 7/- 
12AT6 4/8 
12AT7 8/- 
12A1:6 5/- 
12AU7 5/9 
12AV5 5/6 
12AX7 5/8 
12B4A 9/6 
12RA6 8/- 

First Quality Fully Guaranteed 

ELECTRONIC VALVES 
Combined effect of increase in Purchase Tan and B.E.T. and 
import restrictions forced us to introduce an increase of ld. 
per shilling which most be added to the total of each order. 

12BA7 6/- 
12BE0 6/- 
1'IB867 6/- 
1IBTO 4/8 
12BY7 10/- 
12DQ7 10 /- 
11E1 ß0 /- 
11E14 58/6 
12 )15 10/- 
11K8 9/- 
12Q7GT 5/6 
129A7GT8 /- 
12807 4/6 
1.2807 6/- 
118)17 6/6 
11ßQ7 7/6 
131)3 5/9 
19AQ5 6/- 
20CV 62/6 
2001 9/- 
20L1 18/- 
20P1 10 /- 
201'3 12/- 
20P4 19/ -- 
20P5 19/- 
25BQtil:TB 

12/- 
2505 9/- 
251'176 1ß /- 
251,61T 6/6 
25Z41: 8/- 
2515 8/- 
25Z6(IT11/- 
30A5 7/- 
30016 14/- 
30017 15/- 
30018 14/- 

3nF5 16/- 
30FL12 17/6 
301,1,13 8/- 
30FL1414/8 
30L1 8/- 
30L15 18/- 
30117 16/- 
30P12 16/- 
30P19 14/- 
30PL1 15/- 
30PL13 17/6 
30PL14 17/- 
35AS 10/- 
35B5 12/- 
35('5 6/6 
351)5 12/- 
35L6l:T 6/- 
36W4 4/6 
35Z3 I0/- 
35Z4G 4/- 
35Z51:T 8/- 
50A5 12/- 
50115 12/- 
6005 6/- 
50L6G'P 7/6 
53K1" 16/6 
7501 8/- 

O3A1 12/6 
85A'2 7/8 
95A3 7/6 
90AG 48/- 
90C1 12/- 
9000 25/- 
90CV 26/- 
150B2 11/- 
150B3 10/- 

807 9/- 
811A 80/- 
812A 60 /- 
813 75/- 
837 15 /- 
866A 14/- 
884 10 /- 
5670 10 /- 
5751 11/- 
5763 12 /- 
5886 40/- 
6080 27/6 
6146 27/6 
6197 E0/- 
6360 25/- 
6939 40/- 
7360 30 /- 
7551 80/- 
7581 22/6 
759)A 20 /- 
AZ31 9/- 
CCH35 9/- 
CL33 15/- 
CY31 7/- 
DAF96 7/- 
DF96 7/- 
DHö1 10/- 
DH101 9/- 
DK92 8/8 
1)K96 7/6 
DL68 18/- 
DL96 7/- 
DM70 8/- 
DM100 8/- 
0186 
U187 6/6 

DY802 9/- 
ER3F 20/- 
EABC 28/- 
E88CC 12/6 
E180F 17/6 
EAF80110/- 
EABC80 8/- 
EBC33 8/- 
EB041 8/8 
EBCeI e/- 
EBF80 7/6 
F,BF83 8/- 
EBF89 8/- 
EBL1 12/- 
EBL31 24/- 
EC86 11/6 
EC88 11/- 
ECC34 8/- 
ECC4O 10/- 
ECC70 17/- 
EC0A1 8/- 
EIT:82 5/9 
ECC83 5/6 
ECC84 5/8 
ECCRS 5/- 
ECC86 8/- 
ECC88 7/8 
ECC89 11/- 
ECY,ML 8/6 
ECC807 14/- 
ECF80 6/6 
ECF82 6/6 
ECF83 14/- 
ECF86 9/6 
ECF80482/- 
ECH3S 11/- 

ECH42 10/- 
E01181 5/3 
ECH83 8/- 
ECH84 9/- 
ECL80 7/- 
ECL81 7/6 
ECL82 8/- 
ECL83 10/- 
ECL84 10/- 
ECL85 10/6 
ECLee 8/- 
ECLL800 

20/- 
EF9 8/- 
EF37A 8/- 
EF39 8/- 
EF40 9/- 
EF41 9/- 
EF42 18/- 
E1,54 10/- 
EF56 12/- 
EF80 4/6 
EPOS 9/6 
EROS 8/8 
EFeß 8/- 
EF89 6/- 
EF91 4/- 
EF92 7/6 
EF93 4/- 
EF94 5/- 
EF9S 5/- 
EF90 8/8 
E1,98 10/- 
EF1O3 8/- 
EF184 6/8 
EF804 20/- 
EH90 7/- 
EK9O 4/8 
EL34 9/6 
EL3O 8/6 
EL38 22/6 
EL41 9/6 
EL41 10/- 
ELeI 9/- 
EL83 7/6 
E1,84 4/8 
ELMS 7/6 
EI,86 8/- 
EL90 8/- 
EL360 22/- 
EL500 17/- 
ELö21 10/- 
EL6I2 17/- 

ELLOO 15/- 
EM34 15/- 
EM71 12/8 
EM80 7/- 
EM81 7/6 
EM84 7/- 
EM87 10/- 
EN32 80/- 
EN91 6/- 
EY51 7/- 
EY80 8/6 
EY81 7/- 
EY83 10/- 
EY84 9/6 
EY86 6/6 
EY87 8/- 
EY88 8/- 
EZ40 7/6 
EZ41 8/8 
EZ80 5/- 
EZe1 5/- 
GZ32 9/6 
(IZ33 18/6 
GZ34 10/- 
HL42DD 

KT66 80%- 

KT88 29/- 
MH4 7/- 
MH41 9/- 
ML4 8/- 
MBPENT 

10/- 
N78 19/- 
PABC80 7/6 
PC86 11/- 
PC88 11/- 
PC95 7/6 
PCB7 8/- 
PC900 8/9 
PCC84 8/- 
ECM 7/8 
PC 088 11/- 
PCC89 9/8 
P1/C18910/- 
PCC80616/- 
PCC80618/- 
PCE80016/- 
PCF80 6/8 
PCFB'2 6/8 
PCF84 8/- 
PCF80 8/6 

PCF87 15/- 
PCF80014/- 
PCF801 9/- 
PCF802 9/- 
PCF80514/- 
PCF80612/- 
PCF80814/8 
PCL80 15/- 
PCL81 9/- 
PCL82 7/- 
PCL83 9/8 
PCLA4 8/- 
POLOS 8/6 
PCL86 8/8 
PCL88 17/- 
PCL80017/8 
P(L80115/- 
PEN45 6/8 
PEN45DD 

12/- 
PEN383 9/- 
PEN384 9/- 
PEN453DD 

10/- 
PF86 10/- 
PF818 14/- 
PFL20018/- 
PL33 8/- 
PL36 10/- 
PLA1 7/6 
PL83 8/- 
PL83 7/- 
11,84 8/8 
PL500 18/8 
PL504 15/- 
PY31 5/- 
Pti 32 10/- 
1133 12/6 
PY80 5/8 
PV61 5/6 
PY'82 5/- 
PY83 6/6 
PY88 7/8 
PY800 9/- 
11801 9/- 
Q1'37 27/- 
81'41 5/6 
SP61 5/- 
TP22 10/- 
TT21 85/- 
U19 40/- 
1120 12/- 
l'2- 8/- 

1.115 14/6 
U26 14/8 
1331 8/- 
U33 80/- 
1776 4/- 
081 10/- 
U281 8/- 
U28'2 8/- 
11403 8/- 
11404 5/- 
UABC80 8/- 
UAF42 9/6 
UBC41 8/6 
UBC81 8/8 
UBF80 8/6 
UBF89 7/- 
UBL1 8/8 
UC92 8/- 
COCOS 7/- 
UCF80 9/6 
L'CH21 9/6 
UCH42 9/8 
L-CH81 6/6 
UCL81 10/- 
UCL82 7/- 
UCL83 9/6 
UF9 10/- 
L'F41 9/9 
l'F42 10/- 
I:F43 10/- 
1:F80 7/- 
UF85 7/8 
IJF89 7/- 
UL41 9/6 
II L84 6/8 
UM4 10/- 
111,184 7/- 
U 1; 8 7/- 
l'U9 7/6 
UY21 9/8 
L'Y41 7/- 
0182 9/8 
UY85 8/- 
V'U39 9/- 
VU111 8/8 
VU133 8/- 
W76 7/- 
W107 7I- 
W729 10 /- 
X65 9/- 
Z759 25/- 
17001' 6/- 
Z803U 15/- 

INTEGRATED CIRCUIT 
AMPLIFIERS 

RCA Type CA8020 
Integrated Circuit Audio Amplifier in TOS encapsulation 
( size of a small transistor), equivalent to seven n -pm 
rl Iicon transistors, 3 diodes and 1I resistors. Power output 
5501nW. Total harmonic distortion t °I. Will operate On 

.voltage from 3 to 9 volts. 80/- plus 1/- p.p. 
GENERAL ELECTRIC Type PA222 
Epoxy moulded in -line package equivalent to .six 
t ransistors, one diode and six resistors. It will provide out- 
put of up to I2 watts into 15 ohms. Battery operation 
22 volta. 40 /- plus 2'- p.p. 
The eountnwtion of amplifier using the shove Integrated 
circuits had been described in March and August issues of 
P.W. please note that we Only supply the 101s and no 
,ether parts are supplii"I by us. 

SPECIAL OFFER OF SILICON RECTIFIERS 
IN50541 1,000 p.i.v., 1.5 Amp. miniature wire ended 
epoxy encapsulated. 4/8 eaoh 
For orders of 12 or more. 8/6 each 

SILICON WIRE ENDED DIODES 
Mas. frequency 20mc /s 

11223, 50 p.i.e., SmuA 2/- 
0233A, 100 p.i. v., 50.A 2/2 
(2138, 150 p.i.v., 511mA 2/6 

SILICON TOP HAT RECTIFIER DIODES 
(2268 400 p.i.v., 300mA 2/9 
1)226V 800 p.i.v., 300mA 2/6 

Special goof at inns for quantit 1, -- 

HIGH CURRENT 
THYRISTORS 

CR80 -011A, 80 amps, 25 p.i.v 21/- 
l' R 100 -151 A 30/- 
CR100- 2O1A, 100 amps, 200 p.i.v. 35/- 
CR100 -I16A, 100 amps, 250 p.i.v. 40/- 
CR100-301A, 100 snipe, 300 p.i.v. 45/- 
CR100-351A, 100 amps, 350 p.i.v. 50/- 
CR100 -401A, 100 ampo, 400 p.i.v. 80/- 
CR100 -501A. 100 amps, 500 p.i.v. 70/- 

DRY REED INSERTS 
Glans dry reed inserts approx. I in. dia. x lin. long with 
axial leads. One "make" contact of 100mA capacity at 
50V. Can be operated by permanent magnet or 30 -50 
Amp -turns relay coils. PRICE 18/- per doz. post free. 

CURRENT PRODUCTION 
CATHODE RAY TUBES 

2AP1-- 2in..screen. EHT 500 to 1000V. Typical sen- 
sitivity at 500V. X- 220mm,!V ; Y-- 160mm /V. USM11 
Base. Overall length 7lin. 40/- 
83P1 -3in. screen. EHT 1500V. Typical sensitivity 
X- 150mm /V Vn ''200mm /V. B14A Bare. 
Overall length 101111. 56/- 

MULTIMETERS 
TYPE MF18 

A.C. and D.C. voltage ranges: 
0- 10 50- 250- 500 -10002'. 

D.C. current ranges: 
500 µ- 10.100mA . 

Resistance ranges: 100M -1M 
The meter is also calibrated for 
Inductance CIO- 1000H), capacity 
(061)P') and output level measure- 
ments. Sensit ivity 200011 V. 
Accuracy - 2.5% for D.C. and 

4% (or A n measurements. 
Dimensions: 51 s 31 x Ilan. Price 63.12.6. 
Type 108 -IT: 54 range precision portable meter. 501)0 
o.p.v. D.C. Volts: 2.5 -I0 -50 -250- 500- 2500V. A.C. Volts: 
10 -50 -1110- 250 -500- 2S00V: D.C. current 0.5.5- .50- 500n1A 
Resistance 2000- 20.000 ohms; 1 -20 megohms. Power 
output calibration in A .C1. for 600 ohms line. Complete 
with prods and batteries. 65.10.6. P. A P. 5 

OUR NEW 1968/1969 
CATALOGUE 

IS NOW READY 
THE TECHNICAL INFORMATION SECTION HAS BEEN 
FURTHER EXPANDED TO INCLUDE MORE DETAILS 
OF SEMICONDUCTORS. PLEASE SEND S.A.E. (Quarto 
Size) FOR FREE CATALOGUE. 

TRANSISTORS 
0015 16/- 
0023 L2/8 
0024 15/- 
0025 7/6 
0026 8/- 
00"28 12/6 
0029 14/9 
0035 11/a 
OCIO 12/8 
0C42 6/- 
OC4,3 9/- 
OC44 4/- 
OC45 8/6 
01.:58 12/8 
0070 4/- 
0071 8/6 
OC72 5/- 
0073 7/8 
OC75 5/- 
0070 6/- 
OC 77 7/- 
0078 5/- 
O(781) 8/8 
0081 4/6 
OC81D 8/- 
0(:83 4/6 
0084 5/- 
0C122 12/6 
OC139 7/6 
OC14o 9/6 
00141 12/6 
011170 5/6 
00171 5/6 
00200 4/4 
00201 10/- 
00202 13/- 
00203 6/8 
00204 8/- 
OC205 18/- 
00206 14/- 
AC107 10/- 
AC125 6/6 

AC128 5/- 
AC127 5/8 
AC128 4/6 
AC176 8/9 
ACYI7 6/- 
ACY18 8/8 
ACY19 4/9 
ACY20 4/- 
ACY21 8/11 
ACY22 2/8 
AD140 16/- 
AD149 12/8 
AD161 9/- 
AD162 9/- 
AF102 15/8 
AF114 8/- 
All 15 8/- 
AF116 5/8 
AF117 4/6 
AF118 10/- 
AF1'24 8/8 
AF125 6/- 
AF1.26 5/2 
AF1I7 5/8 
AF178 12/6 
AF186 11/- 
AFY'19 22/6 
AFZ11 9/- 
AFZ12 10/-- 
ASY26 8/- 
ASY28 6/6 
A8Y29 8/- 
A81'73 10/- 
A8Y74 15/- 
ASY77 7/- 
ASZ16 14/9 
A9117 15/- 
AeZ18 15/- 
ASy,20 4/6 
A8Z21 8/9 
AUY 10 20/- 
110)107 8/- 

BC108 4/- 
BCY30 7/- 
BCY31 5/- 
BCY33 6/- 
BCY34 5/- 
BCY39 6/- 
BCZl1 10/- 
BD1I1 18/- 
BD123 255/- 
3E167 8/6 
BB173 10/- 
13E184 7/6 
BF194 7/- 
BFYIO 7/6 
BFYll 7/6 
BFY17 8/6 
BFYIö 5/- 
BFY19 5/- 
BFY50 6/- 
BFY51 4/8 
BFY62 4/10 
BBY26 5/- 
B8Y28 4/6 
B9Y65 4/6 
BSY'95A 8/9 
GET103 4/- 
GET104 8/- 
GET113 3/9 
GETI14 3/6 
17ET115 

6/10 
l: ET11010/- 
GET872 8/- 
GET875 8/- 
l:ET880 8/9 
JTX4A 6/6 
MATIOI Si- 
MAT1.20 7/6 
MAT121 8/- 
V30/30P 

20/- 
2(1300 5/- 

20371A 
or B 8/- 

20381 8/8 
114169 10/- 
2N336A17/8 
214410 3/6 
1N411 8/8 
2N444A 5/- 
2N526 9/- 
2N696 6/6 
210697 6/6 
2N706 8/- 
2N753 4/9 
2N930 6/8 
2N1132 17/- 
2N1301 7/-- 
2N1304 4/8 
2N1306 8/- 
2N1766 15/- 
2N2088 20/- 
2N2147 14/9 
2N2369A4/8 
2N1477 12/6 
2N2926 5/6 
2103053 8/10 
2N3703 8/10 
1N3704 5/6 
213707 4/- 
2N3709 8/6 
2N3819 12/- 
2N3906 8/- 
28002 20/- 
28003 20/- 
28004 15/- 
28006 15/- 
28006 20/- 
28012 47/6 
28018 28/- 
28102 8/8 
'28103 9/- 
28104 10/- 
28702 10/- 

LOW and MEDIUM 
CURRENT THYRISTORS 

3/40, 400 p.i.v. 3 amp, Stud mounted. (late voltage 
3.0v. at 20tnA max. 7/6 

BLUE SPOT, 200 p.in-. 5 amp, atnd mounted. 
(late voltage 325v. at 1.20mA max 12/8 
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PRACTICAL blueprints WIRELESS p 
The following blueprints are available from stock. Descriptive text is not available but the date of 
issue is shown for each blueprint. Send, preferably, a postal order to cover cost of the blueprint (stamps 
over 6d. unacceptable) to Blueprint Department, Practical Wireless, George Newnes Ltd., Tower House, 
Southampton Street, London, W.C.2. 

The Strand Amplifier .. 
The PW Signal Generator 

1 ,f 
The Berkeley Loudspeaker Enclo -1 
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/- 

5/- 

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 February, 1969 
and must accompany all queries in accordance with 
the rules of our Query Service. 

PRACTICAL WIRELESS, FEBRUARY 1969 

Published on or about the 7th of each month by GEORGE NEWNES LIMITED, Tower House, Southampton Street, London, W.C.2. at the recommended maximum price shown on the cover. Printed in England by Index Printers, Dunstable, Beds. Sole Agents for Australia and New Zealand: GORDON & GOTCH (A /sia) Ltd. South Africa: CENTRAL NEWS AGENCY LTD. Rhodesia, Malawi and Zambia: KINGSTONS LTD. East Africa: STATIONERY& OFFICE SUPPLIES LTD. Subscription rate including postage for one year: To any part of the World £2.2s.0d. 
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SOLID STATE -HIGH FIDELITY 

AU1IO EQUIPMENT 
it. 

Audio Equipment developed from 
Dinsdale Mk.11 -each unit or system 
will compare favourably with other 
professional equipment selling at much 
higher prices. 

COMPLETE SYSTEMS 
FROM 

£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 16 PAGE BROCHURE (No. 21) TODAY! 
DEMONSTRATIONS DAILY AT '303' EDGWARE ROAD 

Acclaim by everyone 
THE MAYFAIR ELECTRONIC, 

ORGAN 
A completely new development in portable electronic musical 
instruments and a new field for the home constructor. The 
'MAYFAIR' produces a multitude of the most pleasing sounds 
with a wide range of tone colours suitable for classic or popular 
music. The organ is fully polyphonic, that is full chords can be played over the entire keyboard. 

Supplied as a kit of parts which includes 165 transistors, printed circuit panels, special fully sprung 
and depth of touch adjusted keyboard, attractive vynair covered cabinet with carry handle. A complete 
detailed and illustrated conttruction manual is provided with circuits and full pads list. Cost can be 

spread by purchasing the components packet by packet. All pans supplied are fully guaranteed. Full 

after sales service. 

A new source of construction for the keen electronics Tan either amateur or professional. 
Once boite ah. MAYFAIR'wil/ then provld. TOTAL COST 99 Gns. years py see ¡py.b / entertainment 

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 Call in. See if and play it yourself. INVITED 

BUILT AND TESTED 
Deposit £36.8.0 b 
12 monthly payments of 
E9. Total £144.8.0. 

EXPORT ENQUIRIES 

TRANSISTOR AMPLIFIER 
INTEGRATED 7 WATT AMPLIFIER & PREAMPLIFIER MA7 

With full Bass Treble and Volume Controls 
A brilliant new design suitable for home or portable Installations. For use with 

magnetic and crystal /memic cartridges. radio tuners, microphones. tape head replay 
and auxiliary inputs. Output is for 3 to 16 ohm speakers. 

It layouts the user in so ment' ways -with fantastic power. with fer greeter adaptability, with 
freedom to operate it from batteries or mains power supply unit (the new Ps.20 is ideal for this). 

hi -fi installations, electronic guitars and organs, P.A. installations, intercom, systems, etc. This true 

7.080 amplifier Is supplied reedy built, tested and guaranteed. 

For complote listening a.rrefaction. FOR ONLY £8 /10/0 P.P. 4/ -. 
(OPTIONAL MAINS UNIT PS.20 62/2, P.P. 3 -.) Illustrated Brochure No. 12. 

BRITISH MADE CAR RADIOS 
A line precision engineered car radio that's perfect company for long hours on she 

mad. so easy to install and operate -and the price is exactly right. Hem quick push. 

button operation for immediate station selection end choice of Medium or Long wave 

frequency. Manua' tuning facilities. Push button control. Output of 34 watts ensures crisp, top quality sound even et high 

motoring speeds. Price includes 7' x 4" speaker, full accessories and instructions. 

POSITIVE OR NEGATIVE EARTH EASI -TUNE £12.12.0. pp. 4/6 
AUTOBAHN MANUAL es the EAST. í10.10.0. pp, 4/6 
TUNE, but with a single MW /LW Push Button, 

CAR AERIALS '3- Section Single Hole Wing or Boot Mounting 19/6 Brochure 15 
Multi Section fully disappearing type with locking device, single hole 
mounting 35/. Post free with Car Radio or pp. 2/6 separately. 

BUILD THESE 
PRACTICAL DESIGNS 

LIST 
I.C.F.M. TUNER £5.2.6. 40B 
Switched F.M.Tuner £3.17.6. 39B 
Fluorescent Camping 
Light £3.2.6. 43 
Let us have your enquiries for parts foi 
current PW and PE designs. S.A.E. 
PLEASE. 

NEW MODELS 

NOMBREX 
TRANSISTORISED 

Test Equipment 
PRICE Leaflet 

MODEL E s. d. No. 
22 Power Supply 14 0 22 
30 Audio Generator 19 10 24 
31 R.F. Generator 12 10 25 
32 C.R. Bridge 10 10 26 
33 Inductance Bridge 20 0 29 

Send for descriptive illustrated Broc 

DO IT YOURSELF 
MW /LW PORTABLE 

New printed circuit design with 
full power output. Fully tunable 

on both mw/lw bands. 7 transistors plus diode, 
pushpull circuit. Fined 5 inch speaker, large 
ferrite aerial and Mullard transistors. Easy to build 
with terrific results. All local and Continental 
stations. 
TOTAL COST £6.19.6. P.P. 4/6 
TO BUILD Send for Brochure 1 

- .il±! 
1. 

!BULLARD 1 WATT AMPLIFIER 
WITH VOLUME CONTROL 

Suitable 7 x 4 inch 3 ohm speaker 17/6 
Ideal for Portable Record Players. Inter - 
Comms. Baby Alarms etc. pp. 
For 9 Volts operation. 45/ 3/6d. 

ITS SO EASY TO BUILD TO 
PROFESSIONAL STANDARDS 

To gel the beat out of your MAGNAVOX STUDIOMATIC 
DECK Type 363. you nee s MARTIN RECOROAKIT. This 
comprises high quality 6 valmbled amplifier and pre- 
amplifier 

uunboard,togetherwithnecessary transformers, switches, 
rol knobs -in fact everything needed down to the last 

screw FOR MAKING A SUPERB TAPE RECORDER, which 
when built will compare favourably with nstruments... 
wre 

a 

e w much, yet you newel no experience technical skill 
bring th s about THE INSTRUCTIONS MANUAL MAKES 

BUILDING EASY AND SUCCESS ASSURED, 

TWO TRACK. 0nk. Amplifier, Cabinet and Speaker. 
Complete kits with MICROPHONE 7 In 1,200 It. tape, 
spera spool. Todeye value E65. OUR PRICE 36 gees. 

FOUR.TRACK. Deck. Amplilie, binet and speaker. 
Complete kits with MICROPHL 7 in 1200 ft. tape, 
spare spool. Today's Value coo. UUR PRICE 39 gas, 

P.P. 22/6 
ALL UNITS AVAILABLE SEPARATELY. Both models 
ASK FOR BROCHURE 6. 

VHF FM SUPERHET TUNER MKII 
'S MILLIARD TRANSISTORS B 4 DIODES 300 xcs 
BANDWIDTH PRINTED CIRCUIT CONSTRUCTION 

HIGH FIDELITY REPRODUCTION MONO AND STEREO 
MATCHES AUDIO MK II EQUIPMENT 
popular VHF FM Tuner 

now used throughout the 
country for quality reception 
amonophonic end. with the 

n broad- 
casts. doubt 
about VHF FM gives the 
the fog sound. Emmllant 
stability e d. 

TOTAL COST 06.19.6 
DECODER CS 19.6. 
(CABINET 201- EXTRA) ASK FOR LEAFLET 3. 

NEW- MALLORY LONG LIFE 
MERCURY BATTERIES 

50% OFF LIST PRICES 
RM12 1.35 volts 3600 (Waal OUR PRICE 51- each 

size 2' xt die. 
RM625 10.35 volt. 350 m /eH 
Pack of 9. Size at x B die. 
OUR PRICE 10/- each 
Easily split into eight 1 35v.cells. 

These cas are Ide. l for am 
application where SMALL SIZE 

HIGH CAPACITY d LONG 
LIFE are required. QUANTITY 
QUOTATIONS WRITE OR 
PHONE EXTN Z. 

TRANSISTORS, RECTIFIERS. ZENERS, SCR's TUNNEL 

DIODES, FIELD EFFECT TYPES. VALVES. CRYSTALS 

New 1968 32 -page Booklet 
Price 1 /- Post Paid 

Circuits with Data, Details and Prices of 
over 2000 different types. 
This booklet is a must for every enthusiast. 

MANUFACTURERS - DISTRIBUTORS. 
We also publish a QUANTITY, SEMI- 
CONDUCTOR BULLETIN. 
Please write to us for your copy. 

TRANSISTORS - 
SEMICONDUCTORS 

COMPLETELY NEW 1968 LIST OF 1000 
types available from stock. Send for your 
FREE COPY TODAY. (List No. 36) 

S.C.R.'s 
Field Effect Transistors 

Power Transistors 
Diodes and Rectifiers 

equipment to suit EVERYPOCKf I 
Ask tor Ni -Fi- Stock List Leaflet 16.17 

VISIT OUR NEW Hf -FI CENTRE at 309 EDGWARE RD., 

C) f>CìG < 

for all leading makes 

AMPLIFIERS 
TUNERS 
DECKS 
SPEAKERS 
MICROPHONES 
SYSTEMS 

ALL WITH DISCOUNTS 

IT WILL PAY YOU TO PAY US A VISIT! 

o 
o 
o 
0 

HENRY'S RADIO LTD 
OPEN MON. -SAT. 9 a.m. -4 p.m. THURS. 9 4,m -t Ber. 

ÇJ.tra fed 

from 5/- 
from 9/6 
from 5/- 
Dorn 1/6 

GARRARD DECKS 

ç 

8' i 
BRAND NEW All below list price 

L s. 

2025 Mono /Stereo .. 9 19 
300 LM with 9TAHC .. .. .. 9 19 
SP25 MK II .. .. .. .. 12 12 
LA1360 Mk II .. .. .. 25 0 
AT60 .. 13 19 

II ., .. .. 11 19 
300 k II .. .. 11 10 
3500 Mono/Stereo .. .. .. to lo 

.A70 Mk ll 1313 
Send for Illustrated brochures 16, 17 

Complete range of accessories available 

COMPLETELY NEW 9th EDITION (1968) 

The most COMPREHENSIVE- CONCISE -CLEAR 
-COMPONENTS CATALOGUE 

Complete with 10/- worth discount vouchers 
FREE WITH EVERY COPY. 

e 32 pages of transistors and semi -conductor 
devices, valves and crystals. 

A 200 pages of components and equipment. 
H 65 pages of microphones, decks and Hi -Fi 

equipment. 

6,500 ITEMS 

300 BIG PAGES 

303 Edgware Road, London, W.2. Mail Order Dept. 
all types of Components, Organ Dept. (01) 723 -1008/9 

309 Edgware Road, London, W.2. High Fidelity 
Sates, P . and Test Equipment, Record Decks(ot) 723 --6943 

www.americanradiohistory.com
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