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1DCOLIN 
(aspd rryda MoaI 

THE RELIABLE 

SOLDERING INSTRUMENT! 

SEND COUPON FOR LATEST LEAFLET 

ADCOLA PRODUCTS LTD 
ADCOLA HOUSE 
GAUDEN ROAD 
LONDON SW4 

NAME 

ADDRESS 

PW170I 
L a 

JACKSON 
-the big name in PRECISION components 

BALL DRIVES 
Thousands of Jackson dual - 

ratio ball drives are in daily 
use. Type 4511D RF provides 
6:1 fast ratio and 36:1 
"reverse vernier" on one spindle. A 
flange for carrying a pointer, is ideal for use in receivers 
and measuring instruments. Other Jackson ball drives 
provide simple 6:1 reduction or combined 1:1 and 
6:1 reverse vernier movements. 

"High torque. 'Low backlash. "Simple fixing. 
'Take standard 0.25in spindles. 

'Utterly reliable of course! 

INTERNATIONAL LONDON 
ELECTRONIC COMPONENTS SHOW 

OLYMPIA MAY 20 -23 
See our range of variable Capacitors, Tuning Controls and 

Terminals on Stand E 221. 

JACKSON BROS. (London) LIMITED 
Dept. PW, Kingsway, Waddon, Croydon, CR9 4DG 

Phone: (01 -588) 2754 -5 Grams; Wal/i !co, Croydon 

US Office: M. SWEDGAL, 258 BROADWAY NY, NW 10007 

17in.-£11.10.0 
19in. SLIMLINE 
SOBELL-24 Gns. 

TWO -YEAR GUARANTEE 
EX- RENTAL TELEVISIONS 

FREE ILLUSTRATED 
LIST OF TELEVISIONS 

WIDE RANGE OF MODELS 
SIZES AND PRICES 

DEMONSTRATIONS DAILY 
1. 

TWO -YEAR GUARANTEED 
REGUNNED TUBES 

70° and 90° 14ín. -69/6, 17ín. -89/6, 21in.- 
9916. 110° 17in., 19in. and 21ín. -99/6. 
23' (not bonded)- 119 /6. Exchanged bowls. 
Carr. 10'6. 

COCKTAIL / STEREOGRAM CABINET 19 gns. 
Polished walnut veneer with elegant 
glass fronted cocktail compartment, 
padded. Position for two 10in. ellip- 
tical speakers. Record storage 
space. Height 358ìn., width 5205., 
depth 14 ;in. Legs 1 gn. extra. 

Speakers 6 /6: 2"-750. 21"-3531. 
P. 8, P. 2/6. Acos Mies. 35 /- Stand- 
ard: Stick Mic. 2 gns. P. A P. 3/6. 
Asstd. Condensers: 10,r- for 50. 
P. 8, P. 7/6. Asstd. Resistors: 10/- 
tor 50. P.& P. 4/6. Asstd. Controls: 
10;.. tor 25. P. 8. P. 716. Transistors: 
Mullard matched output kit 9/- 
00810-2 OC81's. P. 6 P. FREE, 

Ferrite Rods 3/6: 6 ", 8" x f." complete with LW /MW Coils. P. & P. FREE. 
TRANSISTOR CASES 19/6. Cloth covered, many colours. Size 9; "x61 "x31" 
P. 6 P. 4/6. Similar cases in plastic 7/6. 
RECORD PLAYER CABINETS 4916. Cloth covered, size 161"x 141 "x 8 ". Takes 
any modern autochanger. P. 3 P. 7/6. 
SINGLE PLAYER CABINETS 19/6. P. 8. P. 7/6. 
STRIP LIGHT TUBES 3/9 each. 11" (284 mm.) 230/240 volts, 30 watts. Idea 
for cocktail cabinets, Illuminating pictures, diffused lighting etc. 6 for £1. 
P. & P. free. 

DUKE & CO. (LONDON) LTD. 
621 /3 Romford Road, London, E12 Tel. 01-478 6001/2/3 
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Lash Radio 
THREE NEW TMK METERS 
These meters by the temono TMK Co. of Japan Incorporate the very latest developments in 
design and set a new standard in quality and accuracy. The new 'shape permits a more 
compact cabinet yet the meter else is actually increased! All have strong impact resistant 
cabineta with carrying handles and are complete with teat leads, batteries and full 
instruction. 

Model PL -436 
20,000 O.P.V. Multiteater for the amateur or profes- 
sional. Features mirror scale and wood grain finish front 
panel. SPEC.: DC /V ranges: 0-6, 3, 12, 30, 120, 600V at 
20K /O.P.V. AC/V rangea: 3, 30,120, 600V at 8K/ O.P.V. 
DC current. 6011A, 0.6, 60, 600mA. Resistance: 10K, 
100K, 1M and 10M ohms end scale (66, 650, 6.5K and 
65K ohms centre ecale). Decibels: -20 to +57dB in 
four range.. Operates on 2 x 1.2V U7 type batterie,. 
Size: fit x 4} x 2 }In. 

NEW LOW PRICE 
SKYROVER 

Mk II 

LASKY'S £7.19.6 
PRICE 

Post 
5/- 

Model 5025 
60,000 O.P.V. Multiteater suitable for all pro- 
feeaional and educational mes. Features a 
fantastic 57 measurement range cover (f 2% 
accuracy on full scale DC). High speed range 
.election, polarity reversal switch and over- 
load meter protection circuit. SPEC.: DC /V 
ranges: 0.125 to 1000V in 12 range, (0.25 to 
600V at 50K /0.P.V.). AC/V ranges 1.5V to 
1000V In 10 ranges (1.5to 500V at 5K /O.P.V.). 
DC current: 25µA to 10A. Ohms: 0 to 10M 
ohms. Decibel.: -20 to +81.5dB in 10 
rangea. Operate, on 2 x 1.5V 117 type bat- 
teries. Size: 61 x 50 x 2ila. 

LASKY'S £13 10 0 PRICE 
Poet 
5/- 

100,000 O.P.V. 
"LAB" Model 

highly accurate yet rugged MulO- 
teeter m)ng a 10 m,A meter hand calibra- 
ted to a DC accuracy of ±3% of full 
scale. Special features -ultra large meter 
scale 60 x 3 }in. incorporating an entirely 
new type of range selection panel which 
g ives Instant range identification with- 
out taking your eyes from the meter. An 
audible buzzer la provided for easy short 
testing. OPEC.: DC /V ranges: 0.6, 26, 
10, 50, 250, 500,1000V at 100K/O.P.V. 
AC/V ranges: 3, 10, 50, 250, 500,1000V 
at 6K /O.P.V. DC current: 0- 10,10011A, 
0-10, 100mA, 0 -2.5, 10A. Resistance: 
0 -1K, 10K, 100K, 10M, 100M /ohms. 
Decibels: -10 to +49.4dB. Continuity 
teat: Audible bosser. Operate. on 1 x 
1.5V U2 and 1 x 15V B.154 type batter- 
ies. Cabinet size 71 x 61 x 3 }In. Weight 
41b. 

I P ;É "S £19.10.0 Post 
5/- 

GET YOUR LASKY'S AUDIO -TRONICS PICTORIAL 
FREE16 colour pages ln large 16 x Olin. format packed with 
1,000'. of items from our vint stocka. Hi -Fi, Eadlo, 
Electronics, Test equipment. 

Send 1 / -for post only and infusion on our regular waiting lief. / J 

COMMUNICATIONS 
RECEIVER 

A completely new short wows 
receiver exclusive to Lasky'., 
at a real economy price. Four 
valve line up using one each 
8BE6, 6BA6, 6AV6 and 6AR5 
valves, gives highly sensitive 
reception and powerful gain. 

Switch selected SW frequency range cover: 1.5 to 30 
Mc /, in three separate bandepread ranges an4full AM 
medium waveband cover in one range 550-1,600 Ko /e. 

Vernier reduction drive tuning with fine hair line corner. Controls include volume on /off, 
BFO, Band selector. Power on indicator lamp. External antenna connections and maim 
fuse at rear. 8 ohm, Internal 'speakerplos standard 5mm Jack socket for phones on front. For 
220/240V AC mains operation. Strong metal cabinet finished in grey crackle with anodleed 
silver front panel. Size SO x 5i x 6 }ins. complete with mains lead and full instructions. 
Previously listed at 617.16.0 (A credit note Jar the difference fn price will be given to customers 
who purchased this unit at the original price after an. lot '69, an presentation of receipt). 

'LASKY 
PRICE 'S £13.13.0 6/ 

i 
MIDLAND Model 10 -502 VHF 
AIRCRAFT BAND CONVERTER 
An entirely new item for the radio entlrmlast bringing instant 
reception of the ground -to -air, air -to -ground waveband. For me 
with any standard AM or FM radio covering 535 to 160bKc/s, 88 
to 108Mc /a respectively -with no electrical conversion or connec- 
tion required. The Model 10-502 self powered by one 9V (PPS 
type) battery is merely placed close to the receiving set and then 
tuned over 110 to 135Mc /s which covers the whole aircraft com- 
munication. band . Volume and reception effectiveness I. adjusted 
by moving both sets to the moat favourable poaltion and balanc- 
ing the vol. controls of each accordingly. The Model 1D -502 has a 
smartly designed black plastic cabinet with brushed metal front 
panel and l8in. chrome telescopic antenna, else only 4x 21 x 2tin. 
(inc. knotet. Complete with battery and lull imtructvm. 

I LASKY S 79/6 PRICE 
Poet 5/- 

TWO BAND PUSH BUTTON TRANSISTOR CAR 
RADIO CR_62 MODEL 
A high quality all transistor superhet car radio 
that really breaks the quality /price barrier. A 
unique feature of this set are the four M/W band 
station preselection buttons which you yourself 
set to your own four favourite stations -this is 
In addition to full M/W band cover over 536- 
1605 Kc /s and full L/W band cover over 150- 
800 Kc /e (IF frequency 455 Kc/e.) Externally 
adjustable aerial trimmers erasure maximum 
output. Six transistor (including one drift type) 
and one diode circuit provides powerful 2W output. The set ie adjustable for use on either 
positive or negative ground 12V systems (externs: line fuse fitted). Standard mounting 
size 60 x 6t x 21n. -front panel Sin. larger all round -finished in anodleed aluminium with 
black posh buttons. Complete with mounting bracket., full Installation instructions and 
2 baffle boards (for round or elliptical speaker). Fully guaranteed. 

'LASKY 
PRICE S £10.19.6 Poet 6/- 

8 x dynamic 
speaker 

tin. 
17/6 ertra- 

Poet FREE 

MANUAL TUNING MODEL OF CR-02 AVAILABLE. 07.19.6. 
SPECIAL OFFER- LOCKING CAR AERIAL Model 53003 five section 42' extensIon 
heavy chrome telescopic wing mounting type with unique locking device to protect the 
antenna when closed. Complete with mounting bracket, lead and plug and two 'key. ". 
LASKY'S SPECIAL PRICE 89/6 Poet Free with the CR -62. Post Sep. 2/6. 

Branches 
207 EDGWARE ROAD, LONDON, W.2 Tel.: 01 -723 3271 
Open all day. 9 am. --6 pm. Monday to Saturday 

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

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

High Fidelity Audio Centres 

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

118 EDGWARE ROAD, LONDON, W.2 Tel.: 01 -723 9789 
Open all day Saturday, early closing 1 per 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 
A HOST OF CONSTRUCTIONAL 

PROJECTS 
'VW 

Articles include 

WATER OPERATED ALARM 
Using simple silicon semiconductor circuitry, 
this novel device sounds a bell to warn of 
excessive water level -cover feature. 

* * 
LIGHT OPERATED RADIO SWITCH 

* * * 
PRINCIPLES OF METAL DETECTION 
The first part of a 2 part article dealing with an 
application of electronics not normally en- 
countered in the technical press. 

* * * 
MAINS POWER FOR TRANSISTOR 

EQUIPMENT 
* * * 

LOW -NOISE PRE -AMPLIFIER 
This a.f. pre -amplifier is very simple in design, 
but can carry out a number of useful functions. 

MAY ISSUE 

RADIO CONSTRUCTOR 
ON SALE NOW 3/- 

82 

PHOTOELECTRIC KIT 
CONTENTS: 2 Y.C. Chassis Boarde, Chemicale, Etching Manual, Infra -Red Photo - 

tramietor, Latching Relay, 2 Translator, Condensers, Resistor, Gain Control, 
Terminal Block, Elegant Carle, Screws, etc. In fact everything you need to build a 
Steady -Light Photo- Switch /CounterBurglsr Alarm, etc. (Project No. 1) which can be 
modified for modulated -light operation. 

4 

sueuOELEeYTRIC 
nvvninr.ua row) 

Mt; 
reo 

INVISIBLE BEAM OPTICAL KIT 
Everything needed (except plywood) for building: 1 Invisible -Ream Projector and 
1 Photocell Receiver (as Illustrated). Suitable for all Photoelectric Burglar Alarme, 
Counters, Door Opener, etc. 
CONTENTS: 2 lenses, 2 mirror, 2 48- degree wooden blocke, Infra-red filter, projector 
lamp holder, building plane, performance data, etc. Price 19/8. Postage and Pack. 
1/8 (U K.). Commonwealth: Surface Mall 2/ -; Air Mail 8/ -. 
LONG RANGE INVISIBLE BEAM OPTICAL KIT 
CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter, 
etc. Price 29/8. Postage and Pack. 1/6 (U.K.). Commonwealth: Surface Mall 2/6; 
Air Mail 101 -. 
JUNIOR PHOTOELECTRIC KIT 
Versatile Invisible -beam, Relay -less, Steady -light Photo -Switch, Burglar Alarm, 
Door Opener, Counter, . etc., tor the Experimenter. 
CONTENTS: Infra-Red Sensitive Phatotrausietor, 3 Transistor, Chassie, Plastic 
Carle, Resistor, Screws, etc. Full Size Plane, Instructions, Data Sheet "10 Advanced 
Photoelectric Designs". 
Price 19/9. Postage and Pack. 1/8 (U.K.). Commonwealth 2/ -; Air Mall 4/ , 
JUNIOR OPTICAL KIT 
CONTENTS: 2 Lenses, Infra -red Filter, Lampholder, Bracket, Plans, etc. Every- 
thing (except plywood) to build 1 miniature invisible beam projector and photocell 
receiver for use with Junior Photoelectric Kit. 
Price 10 /8. Post and Pack. 1/6 (U.K.). Commonwealth: Surface Mall 2/ -; Air Mail 4/ -. 

4 

PHOTOELECTRIC KIT 

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

Commonwealth: 
SURFACE MAIL 318 

AIR MAIL 41.0.0 
Australia, New Zealand 

S. Africa, Canada and U.B.A. 
Also Essential Data Circuits 

and Plans for Building 
10 Advanced Designs 

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

Bend a B.A.P. for full details, o brief description and Photographs of all NUJ and aü 
62 Radio, Rlectronic and Photoelectric Projects Assembled. 

TRANSISTORISED 
D STEREO HI -FI 

RECORD PLAYER 
Build your own Hi -Fì Record 

Player with the Serenade 

lolly transistorised amplifier 

which comes complete with 

2-10" r 6" speakers and the 

latest BSR 4 Speed Stereo,; 

Mona Record Changer. 

Advanced solid state amplifier 

only 4 }' deep. 14 transistors 

plus 4 diodes, separate Bass 

and Treble - 10 watts total 

power. Frequency 

50- 15.000 c /s. 

Only 

EASY TO 

Gns 

ALL 

+1171 l' 
NO TECHNICAL pOWLEDGE 

'. i ÿZ 

H. P. terms available. 
Dep. £9.18.0 & 12 mon- 

thly payments of 3619 

(Total H.P. 431.17.01 - 

Send £10.13.6 today. 

Amplifier available sep- 

arately at only 17 Gns. 

FANTASTIC BARGAIN OFFER! 
"TRANSCONTINENTAL" 

FULLY TRANSISTORISED STEREOPHONIC 
RADIOGRAM CHASSIS 

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

10 Watts Total output .- P &P 
17 Transistors & 10 diodes 2 GNS.17 /6 
EASILY FITTED NO TECHNICAL KNOWLEDGE NECESSARY 
H.P. available 412.1.6 dep. plus 18 monthly pay- 
ments of 32/- (Total H.P. £40.17.6). 

Send 412.19.0 today, 

Callers 
Welcome 'ff1--- t -1 - -- -yell 

PLEASE SEND ME FREE DETAILS OF YOUR RANGE 

100 CHASE SIDE. SOUTHGATE. Dep. P069, saaaaav 
LONDON. N.14. TELEPHONE PAL 37339688 
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VALUABLE NEW HANDBOOM 

TO AMBITIOUS 

ENGINEERS FRE 
Have you had your copy of "Engineering 

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

On 'SATISFACTION or 
REFUND of FEE' terms 

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

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

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

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

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

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

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

Opportunities" ? 

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

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

132 PAGES OF EXPERT 
CAREER - GUIDANCE 

PRACTICAL INCLUDING 

EQUIPMENT TOOLS 
Basic Practical and Theore- 
tic Conroe for beginner. in 
Radio, T. V., E lectroe,ice, Etc 
A.M.I.E.H.E. City a Guilde 

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

P.M.G. Certificate 
Practical Radio 

Radio 8 Te levielon Servicing 
Practical Electronics 

Electronics Engineering 
Automation 

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

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

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

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

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

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

ALDERMASTON, BERKSHIRE. 

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

NAME 

ADDRESS 

WRITE IF YOU PREFER NOT TO CUT THIS PAGE 

1 

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD 
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SALE MART 
BRAND NEW FAMOUS BRITISH 
FM TUNER BARGAINS 
TRUVOX FM100 Transistorised Tuner 

L34.P iCe SALE PRICE £24.10.0 P. & P. 10/- 
ALSO AVAIL. A FEW TRUVOX TSA 100 transistorised amps. 
List price £51.9.0. SALE PRICE 137.10.0. P. & P. 10/- and 
TRUVOX LS 100 loudspeaker systems. List price £26.0.0. SALE 
PRICE £l9.10.0. P. & P. 10/- (per unit). 

ARMSTRONG Model 224 
L 
List price PRICE £19.0.0 P. & P. 10/- 
Please note there are very limited stocks of these fine units 

Hi -Sky HS -30 Cassette Recorder 
High quality transistorised cassette recorder. Features include: Push 
button operationRecord level metereSafety record buttoneOperates 
on 4x U11 type batterieseComplete with Real Leather case with carry- 
ing handle and accessory compartment. Dynamic remote control micro- 
phone and C -60 cassette. Brand new and boxed. 

List 
Pr 

Ce SALE PRICE £17.10.0 
FIRE /BURGLAR ALARMS 

P. & P. 6/6 

Type A. Industrial fire alarm. Emits loud warning note if air temp. 
exceeds 125 °F, wall mounting. Operates on 2 x U2 type batteries. 
Size 6 x 2} x 1 skin. Grey enamel finish. 

SALE PRICE 22/6 P. & P. 2/6 
Type B. Domestic fire alarm. As Type A but with louvered from and red 
crackle finish. 

SALE PRICE 30/- P. & P. 2/6 
Type C. Fire or burglar alarm. As types A and B but with alarm switch 
which may be connected in a door or window frame etc. Fire operation 
as types A and B. White enamel finish. 

SALE PRICE 34/6 P. & P. 2/6 

WIRECOMP SPECIALITIES 
FOR THE ENTHUSIAST 
Special displays of radios, recorders, record decks, tuners, amps., 
meters, speakers, etc., etc. ALL faulty or damaged needing repair-- 

A T GIVE AWAY PRICES/ 
100's of component bargains from our easy to see and choose from 
self service racks. 

100's OF OLD TYPE VALVES - 2/- each 
ASSORTED TRANSISTORS 9d each. 7/6 per doz 
Huge stocks of shop soiled and reconditioned second hand 
radios, record players, tape recorders, etc. 

SPOT CASH PART EXCHANGES 
WE OFFER THE HIGHEST RATES IN LONDON 

There's something for everyone 
COME AND LOOK TODAY (Open6daysaweek!) 

ALL THESE ITEMS ARE AVAILABLE TO CALLERS ONLY 

PERSONAL CALLERS TO: 

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

378 HARROW ROAD, PADDINGTON, LONDON, W.9 
PLEASE NOTE: Owing to increased handling charges - 
MINIMUM Mail Order value £1 (including postage). 
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SPEAKER SYSTEMS 
All cabinets are new and speakers are mounted on fin. chipboard 
baffles. All speakers ex TV reconditioned hi flux magnet. All 
carefully tested before despatch. 

THE CAXTON COLUMN 
This is a column cabinet. 
23f x 51 x 53ín. wide, fit - 

ted with 3 speakers. This 
Ill handle 8 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. 
10/6. 

THE MILTON A. 
HI -Fi Bookcase 
Cabinet. Size 9 x 
6 x 61n., with Sin. 
speaker. Finished 
In Teak cloth 
with bold silk 
front 80/-. P. & 
P. 4/6. 

The Tennyson. Wedge shape for 
table or wall mounting 133 x 
16 x 831n. Fitted EMI 133 x Sin. 
Speaker. Finished In Grey cloth 
with matching Vynair. 14.7.6 
P. & P. 7 /8. 

DUO. Wedge shaped Speaker 
Cabinet. Sloe 
73 x 73 in. fit- 
ted 7 x 41n. 
speaker. Cov- 
ered in attrac- 
tive two tone 
Vynair. Price 
82/8. P. & P. 
4/6. 

The Cowdrey. Corner 
Cabinet in natural 
teak finish. Fitted 
8 x lin., 7 x 410. and 
three bin. round 
speakers wired in 
aeries to match 15 
ohm impedance. 
18.6.0. P. & P. 8/8. 

THE IMP. Extension Speaker 
Cabinet. Wedge shaped, size 
73 x 61in. fitted 7 x 4in. speaker. 

Covered 
with attrac- 
tive walnut 
with fawn 
Vynairfront. 
Keyhole slot 
in back. 
Only 26/6. 
P. & P. 4/8. 

THE 
SCOTT, 
Table top 
or wall mounting Speaker. 
Size 163 x 103 x 53in., 
tapered as illustrated Fitted 
134 x 8in. Speaker with 
volume control. Finished in 
black cloth with matching 
grey Vynair. (Please state 3 
or 15 ohm Imp.) 14.6.0. 
P. & P. 7/6. 

SPEAKERS: Elac Heavy duty Ceramic Magnets 11,000 line, 101n. round, 10 x 6in. 3 
ohm, or 15 ohm, 48/6, P. & P. 3/6. Sin. round 15 or 3 ohm, 4S /6. P. 5 P. 3/8. E.M.I. 
lai x 81n. 3 ohm 45/ -, 15 ohm 48/6, P. 5 P. 3/6. E.M.1.3in. tweeter,17 /6. P. & P. 1 /6. 
E.M.I. 133 x 8in. fitted two 21in. tweeters. 15 obese, 77/6. P. 5 P. 4/6. E.M.I. 133 x 
sin. (15 ohm) HI Fi Quality, 55.19,6. P. 5 P. 4/6. E.M.I. Woofers, 63 x 631n. square. 
8 ohm, 59/6. P. 5 P. 4/6. E.M.I. Croseover,16 /6. P. & P. 1 / -. EAGLE Crossover units, 
3 or 16 ohms, 16/ -. P. & P. 1/ -. Bakers 121n., 25 watt, 15 ohm, 16.6.0. P. & P. 3/8. 
TEAK PLINTH AND PERSPEX DUST CARTRIDGES 
COVER for SP25 etc. 55.5.0, P. 5 P. 5/- Stereo: Sonotone 9TA 11/C Diamond 
VYNAIR Widths from 40 to 541ee., 17/6 47/6 9TA Sapphire, 87/6. 8TA Sap - 
yd. off roll. P. & P. 1 /9. i yard, 9/ -. phire, 80 /-. Ronette 8105 Medium Out - 
P. & P. 1 /9.Send 1/- stamps for samples. put, 28/6. 8106 High Output 88/8. 
SPEAKER MATCHING TRANS- DC284 Stereo Compatible 22/6. Acos 
FORMERS. 3, 7, 15 obese, 8 watt, 1116 GP93/1 Sapphire, 87/6. GP94/1 Sap - 
P. 5 P. 1/6. phlre, 89/6. GP81 Diamond 42/-, GP91 
MIBROPHOEES: Xtal Hand Mikes. Stereo Compatible (High, Medium or 
B1201 with stand, 64/6. P. 1 P. 3/6. Low Output), 25 / -. TA800 converts 
ACOS Mike 45, 21 / -. ACO6 Mike 40, Philips AG3301, AG3306 to B.S.R. 
18/8. Dyn. Mike DM -391, 801 -. CM21 SX1H. Plug -In head complete with car - 
Xtal, 12 /8. Telephone Pick -up, 10/8. trldge 60/ -. TA700 equivalent to B.B.R. 
P. & P. 1 / -. Xtal lapel Mike, 7/8. Guitar SX1M, 86/-. Japanese equivalent to 
Mike, 12/6. P. & P. 1 / -. B.S.R. TCB, 86/ -. 
FERRO% RODS:6 n' /1etn.,9 /8; 43 x fin., Mono: Acoe GP67/2 will replace Collaro 
2 / -; 6 x fin., 2 /6; 8 x fin., 8/ -. P. & P. and Garrard Mono cartridges, 18/6. 
1/- each. T.T.C. Crystal High Gain, 15/ -. B.B.A. 
FERRO% RODS WITH COILS, 4f x tin., TCBH Sap. equivalent, 18/6. Bonatone 
8/8; 8 x s /vein., 5/8; P. & P. 1/- each. 2TSS, 15 / -. Poet and Packing 1/6. 
ROTARY SWITCHES: 2 Pole Maine EARPIECES WITH CORD and 3.5 mm, 
Switch, 8 / -; 1 pole 12 way, 2 pole 2 way, plug. 8 ohm magnetic, 8 /-. 250 ohm, 4/ -. 
3 pole 3 way, 3 pole 4 way, 4 pole 3 way, 180 ohm with clip, 8 /6. Xtal . P. & P. 6d. 
8/6 each. P. 5 P. 11 -. PIANO KEY PUSH BUTTON SWIT- 
TRANSISTOR SPEAKERS 8 ohm 21n., CHES, 7 button Inc. maths on off. 8 
8 /6. lin., 10/6. 3,1 M., 12 /8. P. 5 P. 1 / -. banks of 6 P.C.O., 8 /6. P. 5 P. 1/-. 

BROADWAY Electronics 
92 MITCHAM ROAD, TOOTING BROADWAY, 

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

TEST BIPOLAR AND FIELD EFFECT TRANSISTORS 

with the BOURNLEA DYNAMIC Transistor Tester 
Engineers, servicemen and experimenters use this 
invaluable teeter for Checking Matching 
Selecting bipolar and field effect (depletion mode) 
transistors. 

The BOURNLEA Tester measures hfe (01 from 
6 to 760 (NPN and PNP devices) gmo (Yb) from 
0.5 to 75 menhes (N- and P- channel FET'e). 

Sockets enable multimeter to be used for 
Transistor and diode leakage Zero bias PET 
drain current (IDSB) Pinch-off Voltage (Vp), 
and many more tests. 

Supplied complete with 9 Volt battery, leads and 
instructions. Price 15 gns. plus 5/- p. & p. CWO. 

THE CARDON INSTRUMENT CO., 
Earls Colne, Colchester, Essex. 

www.americanradiohistory.com

www.americanradiohistory.com


Fine design 
superlative 
performance 

P.W. DOUBLE 12 
As described in this month's Practical Wireless 

Top line integrated hi -fi stereo 
amplifier featuring 

PEAK SOUND 
"CIR -KIT" 
Peak Sound are indeed proud to be associated with this superb 
P.W. design and that so much of it is made possible because of 
Peak Sound products and design techniques. Basically, the 

"P.W Double 12" demonstrates the value of using "Cir -Kit" in 

modern circuit board units either for single or prototype examples, 

but in this instance, Peak Sound have contributed much more 

to the success of this project. This includes the remarkable 
power amplifiers, the power pack and the ingeniously styled 
cabinet which almost assembles itself, it is so simple to build. 

Read about the "P.W Double 12" in this issue right now. Then 

when you build this exciting new design be sure you do it with 
authentic, exact -to- specification Peak Sound kits as described. 

SIMPLIFIED UNIT 
CONSTRUCTION 

A INGENIOUS TEAK 
CABINET DESIGN 
PROFESSIONAL IN EVERY 
AND MONEY SAVING TOO! 

WAY 

This is your "P. W. Double 
12" shopping list 
As you follow through stage by stage with P.W. 
these are the Peak Sound kits you will require. 
They are exact to specification. Transistors 
included. 
2 Spools of "Cir -Kit" at 2/- each 4 0 
2 Pre -amp and tone control kits 4 13 0 
4 Pre -amp matrix boards 7 0 

2 PA.12 -15 Power Amplifier 
Kits 7 19 0 

2 Heat Sink assemblies 12 0 

2 P.A. matrix boards 8 0 
1 PS.45K 45 volt power supply 

kit 4 10 0 
1 Pack -flat afrormosia teak 

finished Cabinet kit 2 12 6 

5 Controls as specified 2 0 0 

TOTAL COST £23 5 6 

Metal work (make or buy), knobs, plugs and 
sockets, fuses etc. allow £3.0.0. From your local 
dealer. 

Go to your Dealer NOW 
for your authentic Peak Sound Kits. In case of 
difficulty, please send direct, giving the name 
and address of your usual supplier where possible 
and add 11 /- postage for complete assembly, or 
5/6 if without power pack. 

TRADE ENQUIRIES INVITED 

A Abridged specification 

Formation -Two pre -amp panels, two tone control 
panels, two power amplifier modules, power supply 
unit on chassis, housed within teak finished cabinet. 

Controls -Bass and treble cut and lift based on 
Baxandall circuitry/Volume /Balance/ Rotary selector. 

Input Sensitivity- Magnetic P.U. (per channel) 
2.5mV Into 68kt). Ceramic P.U. -25mV into 27K. 

equalised for flat response. Radio /Aux. 60mV. 

HIGH OVERLOAD FACTOR ON ALL INPUTS. 

Frequency Response -20Hz to 30KHz f 1dB overall, 

"Cir -Kit" is at the 
heart of building 
this fine design. 
Made from almost 
100% pure copper 
with unique adhes- 
ive backing, it is the 
superb circuit buil- 
der for all require - 
ments. In 5'spools, 
1 " wide, 2 / -each. 

"C!R -KIT" makes it possible! 

Output -12 watts per channel Into 15n (8n speakers 
may be used). 
Negative Feedback-43dB over each section. 
Power required --45V D.C. (supplied by built -in 
power unit). 
Cabinet- Afrormosle teak finish, pack -flat, easy to 
build kit. Size 91 x 511n. high x 911n. deep. 
Transistors -Ultra low noise in pre -amp and tone 
control stages. 
PERFORMANCE CHARACTERISTICS, PARTS RE- 

QUIRED, ETC., SEE OTHER PAGES IN THIS ISSUE 

THESE PEAK SOUND PRODUCTS WILL HELP 

PA.12 -15 
POWER 
AMPLIFIER 
As specified for "P.W. 
Double 12" and avail- 
able ready built com- 
plete with heat sink for 

mounting directly into position as described, but can 

also be used In other applications. Also available as 

a kit leas heat sink and board. 
Built £5.19.6 

7 
Kit (less heat sink, board and "Cir -Kit ") 

,/9/6 s 

Heat sink and baseboard assembly 10/- 
Please add 2/6 p/p either model if ordered direct, 
or 5/- for two. 

ES. 10 -15 
BAXANDALL 
SPEAKER 

This easy to build loudspeaker 
provides genuine hi -fl stand- 

ards by the use of unique 

equalising principles. Fre- 

quency response 60- 14,000Hz 

(100 -10kHz ± 3dB). Easy -to- 

build kit Including 18 x 12 x 10in 

cabinet. 
(Carr. 12/6). Leaflet available. + £1.2.9 P /Tex 

£10.2.3 

PEAK SOUND (HARROW) LTD., 32 ST JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY, Phone EGHAM 5316 
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THE 'YORK' HIGH FIDELITY 3 SPEAKER SYSTEM 
* Modeiatesize, only 25x14x10in. Complete Kit 

19 Gns. * Response 80. 20,000 c.p.a. Impedance 15 ohms, * Performance comparable with units costing Carr. 12/8 
considerably more. Consists of (1) 12ln. 15 watt Bass unit with cast chassis, Roll rubber cone surround for ultra low resonance, and ceramic magnet. (2)3-way quarter section series cross -over system. (3) 8 x Sin. 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 PEAK PUSH -PULL OUTPUT ON EACH CHANNEL. SUITABLE FOR 
"MIKE". GRAM, RADIO OR TAPE. (7) valves ECC83, (2 
ECL86, (4) EZ81. Frequency Response: ±2dB 30- 20,000 
c.p.s. Hum Level: 85áB down. Sensitivity: 30 millivolts 
max. Harmonic Distortlon: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 3ánd 15 ohms speakers. Complete set of parts, point - 
15 Gns. with urruusuual 1mtñ and instructions. 

19tgnseOrDfactory 
assem- 

bled d 
Carr. 12/8 9 monthly payments 22 (Total 222.10.0). Send S.A.E. for leaflet. 

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

Pre-amp./ 
Tone Control Stages. Performance figures of factory built units : Hum level -70d13. Frequency 
response t 

sa sfor er. All high tggradelcompuonentá 
Valves C83 807, 807, GZ34. Separate Bass and Treble Controls. Sensiti- vity 36 mV. Suitable for high impedance 
microphones. Crystal or Ceramic P.U's. De- 
signed for Clubs, Schools, Theatres, Dance Halls or Outdoor Functions, etc. For use with Electronic Organ. Guitar, String Bass, etc. Grant, Radio or Tape. Reserve L.T. and H.T. for Radio Tuner. Two Inputs with associated volume controls so that two separate inputs such as Gram and "Mike" can be mixed. 200 -250v. 50c /s A.C. mains. 

Foor 3 and 15 ohm 

perforated 
speakers. Complete kit of parts with point-to- 14 Gns, 

Twin-handled 12 months' guarantee for TER built 
Deposit 25.14.0 Output valves. p and 9 monthly payments of 31/3 (Total 219.15.3). Send S.A.E. for leaflet. 

R.S.C. All HIGH FIDELITY 12 -14 WATT AMPLIFIER 
PUSH -PULL ULTRA LINEAR OUTPUT 
BUILT -IN" TONE CONTROL PRE -AMP. 

Two input sockets with associated controls 
allowing mixing of "mike" and gram, etc. etc. 
High sensitivity. 5 valves -ECC83 (2), EL84 (2), 
EZ81. High quality sectionally wound output i transformer. IND. BASS AND TREBLE CON- 
TROLS. Frequency response ±3dB 30- 20,000 c /s. 
Hum level -60dB. SENSITIVITY 40 millivolts. 
For Crystal or Ceramic PUs. High Impedance "mikes ". For Musical Instruments such as String Bass, Electronic Guitars etc. Size approx. 12 x 9 x lin. For AC mains 200 -250v. 50 cps 9 Gns. Output for 3 and 15 ohm spkrs. SAE for leaflet. Complete kit. Full instructions and point- to-point wiring diagrams. Carr 11/8 (or factory built 12 Gns.) Twin handled metal cover 27/8. TERMS ON ASSEMBLED 

UNITS. Deposit 87/8 and 9 monthly payments of 22/ -. (Total 214.5.8). 
RSC AI1T 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, base 
guitar, vocal- 
ists, gram, 
radio, tape. 

Peak O/P rating. 
*.Two extra heavy duty 
12m. 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. 30/- or 

deli, 210.1.9 
and 9 monthly eats of 
55.11.9. (Total 571 gas.). 
Send S.A.E. for leaflet. 
6100100 watt peak output 
with pr. Columns and a 
Bass Unit.Inc. 8 speakers. 
Six 12', Two 15'. 99i gas. 
R.S.C. BATTERY /MAINS 

CONVERSION UNITS 
Type BM1 
An all-dry 
battery eli- minator. 
Size 553405 
2in. approx. 

Completely replaces bat- 
teries supplying 1.5v. and 
90v. where A.C. mains 200/ 
250v. Soc /s is available. 
Complete kit with diagram 
49/11 or assembled 59/11. 
SELENIUM F.W. 
RECTIFIERS (Bridged) 
All 8/12v. D.C. output. Max. 
A.C. input 16v. la. 3/11. 
Ta. 8/11.3a.9/9.4a.1919.8a. 
15/9. 

R.S.C. MAINS TRANSFORMERS 
FULLY GUARANTEED. Interleaved and Impreg- 
nated. Primaries 200 -250v. 50o /s. 8ereened 
MIDGET CLAMPED TYPE 21 x 21 x 81ín, 
250v., 60mA, 6.3o. 2a. 16/11 
250.0.250v., 60mA 6.3v. 2a. 18/11 
FULLY SHROUDED UPRIGHT MOUNTING 
250- 0 -250v. 60mA, 6.3v. 2a., 0.6 -6.3v. 2a. 
250- 0 -260v. 100mA, 6.3v. 4a., 0 -6 -62v. Se 
300- 0 -300v. 100mA, 6.3v. 4a., 0.5.6.3v- 3a 
300 -0 400v. 1S0mA, 62v. 4a., et., 6.3v. la. 

For Mullard 610 Amplifier 
360- 0 -350v- 100mA, 6.3v. 4a., 0.6 -6.3v. 3a 
360 -0 -3150v. 150mA, 6.2v. 4a., 0- 5 -6.3v. 3a . 

435- 0 -425v. 200mA, 6.3v. 4a., c.t., 5v. Sa. 
425.0.425v, 200mA, 6 ßv. 4a., 8.3v. la., 5v. 3a. 
450 -0.450v. 250mA, 13.3v. 4a., c.t., 6v. 3a. 

21/9 
87/9 
87/8 

87/9 
47/9 
89/9 
75/- 
87/9 

TOP SHROUDED DROP -THROUGH TYPE 
260 -0-250v. 70mA, 6 -Sv. 2a., 0- 6 -6.3v. 2a. 21/9 
250.0 -250v. 100mA, 8 2v. 32a. 25/9 
250 -0.250v. 100mA, 62v. 2a, 6.3v. la. 28/9 
350 -0 -860v. 80mA, 62v. la., 0- 5 -0.3v. 2s. 27/9 
260 -0 -250v. 100mA, 6.3v. 4a., 0- 5 -6.3v. 3a 87/9 
300- 0 -300v. 100mA, 6.3v. 4a., 0- 6 -6.3v. 3a 87/9 
800 -0 -300v. 130mA, 62v. 4a., 0.6 -62v. la. 

Suitable for ?dullard 610 Amplifier 44/9 
360 -0 -350v. 100mA, 6.3v. 4a., 0- 5 -6.3v. 3a 87/9 
350- 0 -360v. 150mA, 6.3v. 4s., 0.6-8.3v. 3a 46/11 
FILAMENT or TRANSISTOR POWER PACK Types 
6.3v, 1.5a. 7/9; 6.3v. 2a. 8/9; 13.3v. 3a. 10/9; 6.3v. 
fis. 21 /9; 12v. la. 8/9; 12v. 3a. or 24v. 1.5a. 81/9; 
0.9 -18v. lia. 17/9; 0.13. 25á2v. 2a. 29/9. 
CHARGER TRANSFORMERS 0-9-15v. lis. 14/11; 
25a. 17/9; 3a. 19/11; 5a. 28/9; 6a. 27/9; 8s. 88/9, 
AUTO (Step UP /step DOWN) TRANSFORMERS 
0- 110/120v. 200 -230 -250v 60 -80 watts 16/9 
150 watts, 29/11; 260 watts 49/9; 600 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 -Pui110 watts 6V8 ECL86 to 3, 6, 8 or 150 22/9 
Push -Pull EL84 to 3 or 150 10 -13 watts 21/9 
Push -Pull Ultra Linear for Millard 510, etc. 89/9 
Push- Po1116.18 watts, sectionally wound BLS, 

KT66, etc., for 3 or 16 0 86/9 
Push -Pull 20 watt high quality sectionally 
wound ELS4, BLS, KT66 etc. to 3 or 150 69/9 
SMOOTHING CHOKES 
150mA, 7 -10H, 2600 12/9; 100mA, 1011, 2000 10/9; 
80mA, 10H, 3500 8/9; 60mA, 10H, 4000 4/11. 

BLACKPOOL 0.1 CC.HE É TRnONICICS 
CH ST. 

RSC 
111 -Fi 62111825 LTD. 

R.S.C. COLUMN SPEAKERS Covered in two -tone Rexine/ Vynair, Ideal for vocalists and Public Address. 15 ohm matching. 
C57 15 watts inc. live 7 x 4in. speakers 27.19.11. 
Type CABS, 30 watts. Fitted four Bin. high flux 8 watt speakers. Overall size approx. 42 x 10 x 5in. Or deposit 85/- 16 Gns. and 9 mthly pmts 34/9 (Tota1218.17.9) Carr. 10 / -. Type C412ß, 50 watts. Fitted four l2in. 11,000 line 15 watt 24 Gns. speakers. Overall size 56 x 14 x 9in. approx. Carr. 15/ -. Or Deposit 24.13.8 and 9 monthly payments of 52/8 (Total 528.5.0). 

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

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

for leaflet. 
payments of 39/8 (Total221) 18 Gns Carr. 6' 

12in. HIGH QUALITY LOUDSPEAKERS 
In Teak or Afrormosia veneered Cabinets 
15 
3 or 15ohm.Carr7 /6 f5.15D 3 rlbohms,C0arr8 /9 fß19.9 
LOUDSPEAKERS Limited 

t well below list prices. Brand new, guaranteed. Terms available over £8. Carr. 10 /- extra. 
12ín. 30 watt 6-8 ohms 12ín. 30 watt í51n. 40 watt 15 ohms 
Normally 15 ohms impedance 

approx. £12 £6.19.9 Normally £6.19.9 Extduta °ví0 Gns. 

FANE 
'POP' 100 
LOUDSPEAKER 

18" 100 Watt 
Fantastic power 
handling. Guar 

19 Gns anteed 2 years. 
POST FREE 

ARMSTRONG UNITS 
CLEARANCE 

Stereo Amplllier 222 Our Price 225 
AM /FM Tuner -Amp 227M Our Price 235 
POWER PACK KIT Consisting of Mains 
transformer, Metal Rectifier, Electrolytics, 
smoothing choke, chassis and circuit. 200/ 
250v. A.C. mains. Output 250v. 2411 60mA 6ßv. 2a. Supplied with case 
in lieu of chassis 28/11. Or assembled 9/11. 

CLEARANCE LINES 
3 ohanae 

11/9 HIGH QUALITY 8" x 3" LOUDSPEAKERS m 
Gonly !oil! 

14 WATT HI -FI AMPLIFIERS a gh sea itivity. 
Two 

for mixing purposes. Separate Bass and Treble Controls. Valves 
ECC83, ECL86, ECL86, EZ80. Output for 15 ohm Loudspeaker.200 -2á0v 50 c.p.s. A.C. mains operation. Size approx. 8 x 8 x á1n. Factory f 7 -19 -11 Cr. built and fully guaranteed. Limited number to clear at 10/- 

E.M.I. HIGH FIDELITY LOUDSPEAKERS 13'x8' 15 ohms, Gauss 13,000 lines. Formed flexiblee P.V.C. cone surround for very ÌJ 2 low fundamental resonance. Ran¢e 30- 15,000 c,p.s. Rating 10 watts. 
Limited number. Gns 

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. 

n Fitted high flux 5 watt 3 ohm 
Mono 59/9 Stereo 69/9 

PHONE AMPLIFIERS Speak and listen with both hands free. Standard dry battery operated. Attractive black moulded case. 59/9 
1 WATT TRANSISTOR AMPLIFIERS for 3S ohm 37 / loudspeakers. Miniature size. Brand new boxed. Post free 9 

PRINTED CIRCUIT KITS for 'making printed circuits. 12/9 
Complete with 72 square insl laminated board and necessary fluids. Post 2/9 

J.B. VHF /FM DIAL Et DRIVE ASSEMBLIES ONLY 9/9 
Complete with escutcheon. Size r o 45'. Escutcheon 71' x 21'. Post 2/9 

TAPE RECORD/PLAYBACK AMPLIFIERS 4 watts output. Magic Eye Recording level indicator. For 3 ohm LIS. All normal £8.15.0 facilities. Less Facia plate. For 200 /250 A.C. mains. Carr 8/6. 

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

MINI-8 HI -FI LOUDSPEAKER UNITS 
59/11 Teak or Afrormosia veneered cabinet, size approx. 10f a 65 x 711n. Peak power handling 8 watts 3 ohms or 15 ohms. Clearance Price 

JASON VHF /FM TUNER DESIGNS 
To 

wart, 
cost 5 Gns. FMT2 £6.19.11. rrit24 Gns. Plceaase to 

STEREO/TEN HIGH QUALITY AMPLIFIER 
5 watts high quality peak output on each channel Sensitivity 50 millivolts. Suitable all crystal or ceramic stereo cartridges. Ganged Bass and 
Treble Controls. Valves ECC83 (2), EL84 (2), EZ81. 
For 2-3 ohm speakers. A 
Assembled with 12 Carr. } 1 
months' guarantee 7/9 l 1.19.6 

6/12V CAR BATTERY CHARGERS 
Complete kit of parts with Ammeter and Circuit. 
Both models with variable Charge rate selector. 

4 amp 49/9 6 amp 69/9 
All types 200 -250v. A.C. Mains. Built 10 /- extra. 
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R.S.C. SENSATIONAL HIGH FIDELITY STEREO PACKAGE OFFERS 
"PACKAGE 2" 30 WATT OUTPUT 
* Garrard SP25 Mk II Turntable do Plinth 
* Goldring CS90 Ceramic P.U. Cartridge 
* Sup Amp. in veneered 

* Pair Stanton Speaker Units 75 Gns. Carr. 

total price. Four fully Plus small 
wired units ready to "plug -in" P.T. surcharge 

"PACKAGE 3" 30 WATT OUTPUT Matching as recommended for optimum per- 
* Goldring Transcription Turntable on Plinth formanee. Send for coloured brochure showing 
* Shure Magnetic Pick -up Cartridge other money saving offers. 
* Super 30 Amplifier in veneered housing 85 Gns. * Pair of Stanton Loudspeaker Units 
Special total price. Four fully wired plus small 
units ready to "plug -in ". Carr. 25/-. P.T. surcharge 
TERMS AVAILABLE ALL PACKAGE OFFERS 

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

Prices include carriage. HF100D I0' 15W85.15.0 
HF510L 3' IOW 57/9 11F120 12' 15W 69/9 
HF801D 8' 8W 57/9 HF120D 12- 15W 79/9 
HF811D 8' 10W 4 gns. HF128 12' 15W 89/9 
11F1021) IV 8W 59/9 HF126D 12^ 15W 5 gns. 

HI6 11 FIDELITY LOUDSPEAKER UNITS 
Cabinets latest style Satin Teak or Afrormosia ve- 
neer. Acoustically lined or filled woollen damping. 
Ported where appropriate. Credit tms available. 

DORCHESTER Size 18 x 11 x 91n. Appr. 
Range 

HHiigh fc.p.s. 3 x 81Duale6.19.9 
Cone spkr. Imp. 3 or 15 ohms 

Inc. Carr. 
STANTON IIIS Size 18x11xlOin. Rating 
10 watts. Incorporating Fane 803b 
speaker with roll rubber cone surround 
and 15,000 line magnet. High flux tweet- 
er. Handsome Scandinavian design 

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

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

EIM "PACKAGE 1" 18 WATT OUTPUT 
* Garrard SP25 Mk II 4 sp player unit on plinth 

Illustrated with TFMI Mk II Timer fitted * Goldring CS90 Ceramic P U. Cartridge 

EXTREMELY ATTRACTIVE AND VERSATILE PLINTHS * TA12 Amplifier in cabinet 
L'speaker 49 GNs. * Pair of Dorchester 

cabinet 

finished in Teak or Afrormosia veneer. Tinted Units. Special total price. 
Perspex roll over cover Plus small P.T. s'charge 
with satin chrome handle. 110 W HIGH FIDELITY AMPLIFIERS Or Dep. 210 and 9 monthly 

LINEAR LIO Separate Pre- Payments 25.4.0. (Total 

Money saving units. Ready to to 
RECORD PLAYING UNITS amp MaiPn Amp. 

Matched i u GNS. ñ16.0traerspex cover 
To 

RS C TA1213 WATT STEREO AMPLIFIER RP2 plug into Amplifier or 
Tape Recorder. Con- 

sisting of Garrard SP25 Mk II 
(with heavy turntable) fitted 
Goldring CS90 high compli- 
ance ceramic Stereo /Mono 
cartridge with diamond sty- 
lus. Mounted on Plinth. Inc. 
Perspex cover. Carr. ZZGes. 15/ -. Plus 8/7 P.T. 
surcharge. 
RP3 Goldring Lenco 

with 

Transcription unit and CS90 
Cartridge. Supplied with 
Perspex Cover. f 26 Carr. 
Inc.P.T.s'charge 21/- 

R.S.C. PLINTHS for 
Rec 
Playing 

ord 

units. 
Teak 
finish 
cut for 
Garrard 

59/9 . 

3000, AT6, AT60, SP25 or Gold - 
ring GL88. Available with 
clear Perspex co- 
ver ans. as ill. Inc. Carr. 
Perspex cover sold separately 
at 3 Gns. Limited number of 
covers slightly damaged but 
repaired by makers. 39/9 

MOTOR BOARDS cut for I 

Garrard Turntables and 129 I INTEREST CHARGES REFUNDED on Credit many other units. Price 
R.S.C. TAB 6 Watt HIGH FIDELITY SOLID Sales settled in3months. 

STATE AMPLIFIER 
200 -250v. AC mains operated 
Frequency Response 30- 

cos !$- ,-, Disttortion 01% at 
Harmonic 

000 c.p.s. "" Separate Bass and Treble 
'l'ft' and 'cut' controls. 3 input sockets for Mike. 
Gram, Radio or Tape. Inputselectorswltch. Output for 
3-15 ohm spkrs. Max. sensitivity 5mV. Output rating 
I.H.F.M. Fully enclosed enamelled case, 9l x 21 x filin. 
Attractive brushed silver finish facia plate 109 x 31in. 
and matching knobs. Complete kit of parts with full 
wiring diagrams and instructions. Carr. 7/8 
Or factory built with 12 months £6.19.9 guarantee. 28.19.9 

FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION 
HIGH FIDELITY OUTPUT OF 65 WATTS PER CHANNEL 
Designed for optimum performance 
with any crystal or ceramic Gram 
P.U. cartridge, Radio tuner, Tape re- 
corder, 'Mike' etc. * 3 separate 
switched input sockets on each chan- 
nel * Separate Bass and Treble con- 
trols * Slide Switch for mono use * 
Speaker Output 3-15 ohms * For 
200-250v A.C. mains * Frequency 
Response 30- 20.000 c.p.s. -2dB * Harmon ;o Dlatortion 01% at 1000 
c.p.s. Hum and Noise -70dB * Sensitivities (1) 300mV (2) SOmV (3) 
100mV (4) 2mV Output rating I.H.F.M. * Handsome brushed silver 
finish Facia and Knobs. Complete kit of parts with full 9 Carr. 
wiring diagrams & instructions. Factory built with 12 12 - 7/9 
mth gotee 16 GNS or Deposit 24.16.0 and 9 mthly 2 GNS. 
pymts 31 /8 (Total 818.19.8) Or in Teak or Afrormosia veneer hous- 
ing 19 Gns. Dep. £4.19.0 and 9 mthly pymte 39/-. (Total £22.10.0). 

AUDIOTRINE HI -FI SPEAKER SYSTEMS ^I 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 Gns. 
Or Senior 15 watt inc. HF 128 
15,000 line Speaker 8 Gns. Carr. 6/6 Carr. 5/9 

HI -FI SPEAKER ENCLOSURES Teak or Afrormosia veneer 
finish. Modern design. Acoustically lined and ported. 
Inc. carr. 
JES Size 18 x 11 x 9ín. Pressurised. Gives 4 Gns. 
pleasing results with any 8in. HS -Fi 'speaker. 
SES For optimum performance with any 8in. 5 Gns. 
Hi -F1 'speaker. Size 22 x 15 x 9in. 
SE10 For outstanding results SE12 For exclnt prfmnce with 12in Hi- 

slze 94 Áisiciói epRe £5.10.0 Sizep25 k 18 x 01 
Tweeter. 6 Gns. 

R.S.C. TFM1 SOLID STATE VHF /FM RADIO TUNER 
* High- sensitivity * 200 -250v. A.C. Mains opera- 
tion.* Sharp A.M. Rejection. * Drift -free recep- 
tion. * Output ample for any amplifier (approx. 
500 m.v.). * Simple alignment instructions. * Out - 
put available for feeding tuning meter. * Output 
for feeding Stereo Multiplexer. * Tuner head 
using silicon Planar Transistors. * Designed 

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

Total cost of parts 
with detailed wiring 
diagrams & instruc- 
t 
Caer 14 Gns. Inc. a. 
Or Or factory built 

i 16j gns. Or n Teak 
finished cabinet as 
illustrated 191 gns. 
Terms: Deposit 25 
and 9 monthly pay- 
ments £2. Total £23. 

FULLY TRANSISTO r 200/'' A.C. Mains. 
OUTPUT 10 WATTS R.M.S. cont. into 15 ohms. 

15 WATTS R.M.S. cont. into 3-4 ohms. 
TRANSISTORS. 9 current types of high quality by 
leading manufacturers. 
5 POSITION INPUT SELECTOR SWITCH 
EQUALISATION to Standard R.I.A.A. and C.C.I.R. 
Characteristics for Gram and Tape Heads. 
FULL TAPE MONITORING FACILITIES. 
SENSITIVITIES: Magnetic P.U. 4 mV. Crystal or 
Ceramic P.U. 400 mV. Microphone 4.5 mV. Tape Head 
2b mV. Radio /Aux or Ceramic P.U. 110 mV. 
FREQUENCY RESPONSE: ±2dB 20- 20.000 c.p.s. 
TREBLE CONTROL: +15d13 to -14d13 at 10 %c /s. NEG FEEDBAC K:52dB. 
BASS CONTROL: +17dB to -15dB at 50 c /s. HUM LEVEL: -75dB. 
HARMONIC DISTORTION at 10 Watts 1.000 c.p.s. 02 %. 1 
Complete Kit of parts with full constructional details and 12- 2 G nS. point to point wiring diagrams. Carr. 12/8 
Supplied factory built 159 Gns. Carr. 12/6. Terms: Deposit 4 Gns. and 9 

monthly payments 81/1 (Total 818.3.9). Or in Teak or Afrormosia veneer 
housing as illustrated. 19 Gns. 
ALL COMPONENTS ETC. ARE OF A HIGH STANDARD AND 
SUPPLIED BY LEADING MANUFACTURERS. 

SOLID STATE 
CONSTRUCTION 

SPECIFICATIONS COMPARABLE A DUAL CHANNEL VERSION OF THE SUPER 15. 

WITH UNITS COSTING Employing Twin Printed Circuits. High quality 
CONSIDERABLY MORE 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. SKTS Tape 

Pairs). 
Switch. 

agnetic P.U. (2) or 
Crystal P.U. (3) Radio /Aux. (4) Tape Head /Microphone. 
Operation of the Input Selector Switch assures appropriate 
equalisation. Rigid 18 s.w.g. Chassis. Size approx. 121n. wide. 
3in. high and 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 21 Gns. 
diagrams and detailed instructions. -Carr. 15/- 
Unit factory built 28 Gns. or deposit27.5.0 and 9 monthly payments 58/3. 
(Total 232.13.8). Or in veneered housing 81 Gns. Carr. 15/- or Deposit 
27.3.6 and 9 monthly paymts 64 /- (Total 235.19.8). Send S.A.E. for leaflet. 

R.SC. SuAER30STERE0AMPlIFIER 

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

BLACKPOOL (Agent) 0. & C. Electronics, 227 Church Street 

BIRMINGHAM /3Station 021-238-1279 (Half -day Wed.) 

DERBY 28 Osmaston Rd. The Spot (Half -day Wed.) Te1.41381 

DARLINGTON 18 Priestgate (Half -day Wed.) Tel. 88043 

EDINBURGH 133 Leith St. (Half -day Wed.) Tel. Waverley 5788 

GLASGOW 
326 

Sa cImlehsll Std(OpD ó arnlo (Hall-dey 

HULL 91 Parag e nStr et. (Half -day Thursday) Tel. 20505 Mall 

RSC 
HI -FI CENTRES LTD. 

MAIL ORDERS TO: 102 
Henconnar Lane, Brantley, 
Leeds 13. No C.O.D. under 
E1. Terms C.W.O. or C.O.D. 
Postage 4/8 extra under E2. 
5/9 extra under O. Trade 
supplied. S.A.E. with enquiries 
please. Open all day Bats. 

32 High Street. (Half -day Thurs.) Tel. 58420 LEICESTER 

5 -7 County(Mecca)Arcade, BrigWate (Half -dayWed) Tel 28252 LEEDS 

73 Dale St. (Half -day Wed.) Tel. CENtral 3573 LIVERPOOL 

238 Edgware Road,W2 (Half -day Thurs.) Tel. PAD 1825 LONDON 
BOA Oldham Street (Half-day Wed.) MANCHESTER Tel. CENtral 2778 

108 Newport Rd (Half -day Wed) Tel. 47088 MIDDLESBROUGH 
41 Slacked Street 

e (Opp Wed ) c IS e tor) NEWCASTLE 
TUPON YNE 

13 Exchange Street (Castle Market Bides.) 
Orders must not be sent to shops (Halt -dey Thursday) Tel. 20716 SHEFFIELD 
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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'. Carts. 
C. £r 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 
or full details of ICS courses in Radio, T.V. and Electronics. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 171, Intertext House, Stewarts Road, London, S.W.8 

Please send me the ICS prospectus -free and without obligation. 

(state Subject or Exam.) 

NAME 

ADDRESS 

6/69 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

88 

You must 
hear this 
superb 
unit 
15 I 15 
WATT 
HIGH 
FIDELITY 
OUTPUT 

SOLID STATE STEREO AMPLIFIER 
Recommended 

ONLY 35 Gills. Retail Price * Excellent performance * High grade components and transistors * Impressive technical specification * Attractive appearance * Modest cost 
Housed in Teak veneered Cabinet, 
Switched selection of Mic., Mag- 
netic P.U., Ceramic P.U., Radio 
Tuner, Tape Rec. 

Available from your local Hi -Fi Dealer 
Wholesale and Retail enquiries to Manufacturers 

FUTURISTIC AIDS LTD, 103Henconner Lane, Leedsl3 

SEND S.A.E. 
FOR FULLY 

DESCRIPTIVE 
LEAFLET 

BI- PRE -PAK LTD 
222 -224 WEST ROAD, W18TCLIPP -ON$EA, ESSEX 

PHONE: SOUTHEED (0702) 46344 

SPECIAL OFFER 
Stock Clearance of Manufacturers 

Rejects. Limited Number 
UHF /VHF Tuner Units. Consisting of: 
2 AF186 Transistors, Tuning Conden- 

sers, Coils and Comps etc.: 
Price 5/ each 

Post and Packing U.K. 2/6 

Transistors Prise 

AAS 27 2/4 

Áñiás 10 /- 
BC1079 6/- 6 -9 4/6 
BC171 a/- 
BC173 8/- 

Oa 6/- 
0028 7/6 
0028 5/- 
OC28 10 /- 
oca/ 4/- 
0044 1 /11 0046 1/9 
0071 2/6 
0083 4/- 

0C140 8/8 
00201 Si- 
OCP71 10/- 

óp109 ái6 
2N4284 8/6 
2N4285 8/6 
2N4287 8/6 
2N4287 8/8 
2N4288 
2N4289 8/6 
2N4290 3/6 
2N4292 3/6 
2Na08b 16/- 

Pak No. NEW, UNMARKED, UNT. STED PASS 
p B 78 1 2 Integrated cv with Mixed types, 1 0/_ 

data eupp0ed with orders. 

B80 8 Dual Transistor,, 8" NPN 
Matched output pain. 1 0/- 

B82 10 0048 -0081D -0081 Transistors, 1 0 
Mullord glass types. / 

B83 200 Mi a 
Nit!, 

R/F toill. 
Germ., 1 0/ 

B84 100 8illcon diode, DO -7 Case, 0A200 _ 
OA202 Polarity marked. 1 0/ 

NEW, TESTED AND MARKED PASS 
rrf B79 41N4007 Silicon Diodes, 1000 

P.LV. 1 Amp Min. Type_ 1 0/- 
B81 10 Reed switches Min. type with 

Coils and Magnets. 1 0/- 
B8G 2A Integrated circuits on panele. J 24 data of types sup. With orders. 1 0/- 
* ALL OUR TESTED SEMICONDUCTORS HAVE A WRITTEN GUARANTEE * 
Send for our FREE Sets and catalogue of all our products. Check your own 
equivalent with our free substitution chart. 

Matched Set. NPN/ 
PEP 10 i2 /6 /PR. I trPa3 rm' PR. Co p. pair trans., Pak 
B.77. 

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

OVERSEAS ADD EXTRA FOR AIRMAIL 
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PREMIER RADIO 
I i' OxEORO ST. 1-i 

TOTTENHAM COURT RD. 

23,TOTTENHAM COURT ROAD, LONDON, W.1 TeI:01 -636 3451 -I [U MINioN l I 

The Premier Stereo System consists of an all transistor etereo amplifier, Garrard Model 2025 auto /manual record player unit fitted etereo /mono cartridge and mounted in teak finish 
plinth with perspex cover and two matching teak finish loudspeaker systems. Absolutely complete and supplied ready to plug in and play. The 10 transistor Amplifier has an output 
of 6 watts pet channel with inputs for pick up, tape and tuner also tape output eocket.Controls: Bass, Treble, Volume, Selector. Power on /off, stereo /mono switch. Brushed :iuminlum 
front panel. lack metal case with teakwood ends: Size 12' x 51" x 31" high (Amplifier available separately if required 814.19.6. Carr. 7/6). 

GARRARD RECORD UNITS 
I026 Stereo /Mono cart. 
2028 Stereo /Mono cart. 
3000 with 9TAHCD 
Carriage 7/6 extra 
AT60 MKII less cart. 
5P25 MKII less cart. 

97.1.9.6 
98.19.8 Teak Plinth with 
99.19.6 perspex cover as 

above 95.10.0. 
913.19.6 Carr. 6/6 extra. 
911.19.6 

AP75 less cart. 219.0.0 Teak Plinth with 

8L75 lees cart. 929.0.0 }p; .e0. cover 
87.10.0. (:art. 710 ex. 

SL96 less coat 988.10.0. Carriage 10 /- extra. 

GOLDRING RECORD UNITS 
OL66 less cart. 922.7.0. GL75 leas cart. 935.15.5. 
Carriage 10/- extra. 

PICK -UP CARTRIDGES 
SHURE MID (Stereo) 97.10.0 
11.0.0. SP1 (Stereo) 95. 5.0 
l'ICKERING V15 /AC2 (Stereo) 28.10.0 
SONOTONE 9TAHC /Diamond (Stereo) 22.15.0 
AC08 GP91 /1SC (Mono compatible) 21.13.5 
ACOS 0P93á (Stereo) 22. 8.7 
ACOS GP94 -1 (Stereo) 22.14.8 
R.S.R. X3M (Mono compatible) 21.18.5 
19.0.R. X3H (Mono compatible) 01.16.5 
RONETTE 105 (Stereo) 01.15.0 
RONETTE 106 (Stereo) 21.15.0 
All complete with mounting brackets and instructions. 
Post and Packing 1/8 each. 

WELLER SOLDERING TOOLS 

"Expert" Solder Gun. 
Saves time und simplifies 

soldering in the home and 
service dept. Two position 

trigger gives instant dual heat. 
100/140 watt. 240 volt A.C. 

87/8 P. & P. 2/ -. "Marksman" 
Soldering iron. Lightweight, 

conventional s/ae" pencil bit. Ideal 
for regular bench use and all those 

jobs around the home. 25 watts. 
240 volt. A.C. 81/8 P & P 2/ -. 

"PREMIER" 
TAPE CASSETTES 

Cd 
min. 

Tyo pe 10/6 60 

Clio 
min 

T. ype 15/- 90 

C120 Type 20/- 
120 min. 

P. & P. 1/-. 

CASSETTE HEAD 
CLEANER 

Removes unwanted deposits 
from delicate tape heads. 
Fits all cassette recorders. 
16/- P. & P. II-. 

HI -FI STEREO 
HEADPHONES 

Designed to the highest 
possible standard. Fitted 
Fitted 21" speaker units 
with soft padded ear 
muffs. Adjustable head- 
band. Sohn Impedance. 
Complete with Eft. lead 
and stereo Jack plug. 
59/8 P. & P. 5/ -. 

MONO HEADPHONES 2000 ohm 14/8 P. & P. 2/6. 

STEREO STETHOSCOPE SET Low imp.25 / -P. & P.2/ -. 
MONO STETHOSCOPE SET Low imp. 10/6 P. & P. 2/.. 

"PREMIER" 
SPEAKER SYSTEM 

Specially designed oiled teak cabinet 
with vynair front. Size 129' high, 
71' wide, 61' deep. Fitted 61' EMI 
Bohm Bass speaker with rolled 
surround and matching 3' E.M.I. 
tweeter. Fully lagged. 97.19.6. 
Carr. 7/6. 

MULTI TESTERS 
MODEL 1)14. A really versatile instru- 
ment that makes a handy pocket size 
tool. Measures AC or DC voltage in three 
ranges of 0 -15- 150 -1000 volts. Resistance 
11- 100,000 ohms. Current 0 -150 mA D.C. 
Size only: 39 x 21 x 19in. Complete with 
battery, test leads and instructions 49/6. 
P. & P. 2/6. 

POCKET SIZE MODEL. With wide - 
angle, jewelled meter movement, ceramic 
long -life, low-loss switching, tough impact 
resisting case. Sensitivity 20,000 ohms/ 
volt D.C. 10,000 ohms /volt A.C. 
19 Ranger 0- 5- 25 -50. 250.500 -2500 volts 
DC. 0.10 -50- 100.500-1000 volts AC. 
0 -50 uA -2.5 mA -250 mADC. 0 -6000 ohms - 
0 megohms, l0u ut-0.001 mfd -1 mfd. 
-20 to +22dB. Complete battery, test 
lead and instructions. 94.19.8. P. & P. 3/6. 

WIDE RANGE OF HI -FI STEPEO 
EQUIPMENT ON DEMONSTRATION 

All leading makes available including Rogers, Anuetnmg, 
Dulci, Wharfedale, Goodman, lloldring, Shure, etc. etc. 

SPECIAL OFFER 

BALFOUR 
"PRINCESS" 
4 Speed Autochanger 
fitted ACOS Mono 
Compatible t/o 
cartridge. Complete 
with TEAK BASE. 
ONLY 25.19.6. Carr. 
7/6. 

MONO GRAM AMPLIFIER 
0) watts output. Uses EL84 valve, double wound mains 
transformer. Ideal for use with any record deck. Volume/ 
on /off and tone controls on flying leads. Output Impedance 
3 ohms. Slae overall 6j"w. x 51 "d x 3'h. A.C. 200/040V. 
ONLY 49/8. P. & P. 6!-. 

JULIETTE NA.5018 5 BAND 18 TRANSISTOR 
MAINS /BATTERY RADIO 

Covers AM 540- 16001(c /s. Marine 
1.t- 4'6Mc /e. FM 88- 10834c /s. L HI' 
108- 134Mc /s. PB 148- 174Me /s. Fer 
rite bar aerial for AM /MB. Telesocpie 
aerial for FM/VHF /PB. 4' P.M. 
Speaker. Operates on AC 060v. o 
D.C. by four 1.2v. batteries. Size: 
9I' x 51' x 31'. PREMIER PRICE 
33 gne. P. & P. 10! -. 

TWO STATION 
TRANSISTOR 
INTERCOMS. 

Complete with battery 
and 50ft. connecting 
wire. Compact else, two 
way call system. Ideal for 
home, office, factory, etc. 
ONLY 49/8 P. & P. 4/ -. 

FOUR STATION INTERCOM. Master unit and 3 slaves. 
Ideal for office and home. Complete with battery and 
connecting wire 27.19.9 P. & P. 5/6. 

"VERITONE" RECORDING TAPE 
SPECIALLY MANUFACTURED IN U.S.A. FROM EXTRA STRONG 
PRE -STRETCHED MATERIAL. THIS QUALITY IS UNEQUALLED. 

TENSILISED to ensure the moat permanent base. Highly resistant to break- 
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth 
output throughout the entire audio range. Double wrapped -attractively boxed. 

LP3 3' 250' P.V.C. 5/8 DU 51' 1800' POLYESTER 82/8 

TT3 3' 450' POLYESTER 7/8 TT6 59' 2400' POLYESTER 87/8 

DT3 31" 600' POLYESTER 11/8 SP7 7' 1200' POLYESTER 12/8 

5P2 5" 600' P.V.C. 8/8 LP7 7' 1800' P.V.C. 18/- 
LP5 5' 900' P.V.C. 10/- DT7 7' 2400' POLYESTER 25/- 
DT5 5' 1200' POLYESTER 15/- TT7 7' 3600' POLYESTER 50/- 
LP6 51' 1200' P.V.C. 12/8 

TAPE SPOOLS 3' 1/ -, 0'. 8r. 7' 1/9. TAPE CABES 5', 58', 7' 2/8. 
Post and Packing 3' 1/ -, 8 ", 51" 1 /8, 7' 2/ -. (3 reels and over Post Free). 
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SOLDERING 
INSTRUMENTS 

DESIGN 
CENTRE 
LONDON 

Have a look at your present 
soldering irons. Are they really 
giving you the performance and 
service you're paying for? Is 
there really a model suitable for 
your size of work ? Or are you 
making do with a tiny bit in a 
big iron ? Or vice versa ? Do they 
have the cool, comfortable feel, 
the elegance, of a LITESOLD? 
Drop one on a concrete floor - 
does it survive ? Can you easily 
and cheaply replace the bits? 
Can you service it yourself ? Are 
the models you want available 
for any voltage ? Are they listed 
at 32 shillings or so each, with 
discounts for quantity? 

Yes? Then we must be 
preaching to the converted, for 
you are surely a LITESOLD user 
already. 

Well, if you are, or even if you're 
not, you may be interested in 
the new PHILIPS ELECTRO- 
LYTICALLY IRON COATED 
BITS. They last up to 75 times 
longer than copper, and are a 
big advance on all previous iron 
coatings. 

Please ask for literature 110 

LIGHT SOLDERING 
DEVELOPMENTS LTD 
28 Sydenham Road, Croydon, CR9 2LL 

Telephone: 01- 688 -8589 ít 4559 
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TRANSISTORS etc. 
A0107 
AC126 
AF116 
AF118 
AF117 
BFY18 
BFY61 
(ET118 
oA6 
0A9 
OA81 
OA85 
0A91 
0028 
0026 
0026 
0028 

a/- 
8/- 
el- 
8/- 
8/9 
4/6 
41- 
4/8 

lie 
1/8 
1/e 
1/6 
lye 
6/6 
5/- 
6/- 
6/6 

0086 
0044 
00aó 
0070 
0071 
0072 
0078 
0076 
0081 
0081D 
0082D 
00140 
00189 
00170 
00171 
00202 
TK22C 

7/6 
810 

8/0 
8/8 
el- 
8/8 
2/8 
B/8 

2l- 
e/- 
B/e 
61- 
8/8 
8/8 
8/2 
4/8 
1/6 

Crystal Diodes -8 for 2/6. (7d.). 

SILICON DIODE 
REIITIFDIEE 
BY100 800 plv 8/10 
New 600 mA 

250 piv 1/9 
Avalanche 1 0A 

1200 ply 4/- 
Six Amp Berta 
BYZ18 300 ply 8/6 
BYZ12 600 piv 4/6 
BYZ11 900 piv 5/- 
BYZ10 1200 ply 5/6 

Mollaaerd 
Black FW 

Bridg 
12A 10 p1 89/6 (8 / -) 

es 
5 amp series 

serlees 

100 piv 7/6 
200 piv 9/- 
800 ply 10/8 
400 piv 1.2 /- 
800 ply 85/- 

10 amp aria 
60 piv 10 /- 
100 ply 18 /- 

100 amp series prices 
available on request. 

Midget Electrolytic 
Condo. Wire Ends 
At Od. each 

0.8µF 
2µF 
a 

640µF 

At 94. each 
2µF 

8F 
18µF 
80µF 

100µF 
126µF 

At 1/- each 
16µF 
50µF 

100µF 
200µF 
820µF 

.26 volt 
160 volt 
160 volt 
2.5 volt 

800 volt 
12 volt 
12 volt 
16 volt 
10 volt 
8 volt 
4 volt 

260 volt 
10 volt 
12 volt 
10 volt 
10 volt 

2000 MFD. 30V 4/- 
1500 ETD. 26V 41- 

Also 818F 350V 1/8, 25µF 25V 1/3 and 50µF 50V 1/0. Other electrolytic in current list 
Postage, Packing and Insurance a 1 above 7d. up to 3; 1/- from 4-11; 12 and over paid. 
8 GANG VAR. CONDENSER: Mod., air- spaced, 0006 ea. sec. 61- (1 / -). 
SUB -MINIATURE TRANSFORMERS Output (80 for 0072 etc.), Also Driver8 /6 each (7d). 
MULTDM;TER: 20,000 0/V D.C., 10,000 0/V A.C. 0-6/25/00/250/500 /1N volte D.C. 

0 -10/60 /100 /500/1K volte A.C. 0- 60)LA/2.5mA/260mA D.C. 0-6K 11/6 mego 
1081.18F- 001mfd /lmfd. -20 to +22dB. Complete with test leads and Instructions. 
Over -load protected 1969 model with every refinement. 24.7.6 (2/6). JUNIOR MODEL at 88/0 (1/6) 10000 /V described in free Ost. 

BOLDERDPG IRON. Slim Mod. British High speed. 8 0118., all parts replaceable, fully 
guaranteed for professional, radio and general D.I.Y. use. 19/8 post tree. 
DIAMOND STYLII Replacemente for BOB TC81.2. TOO and TCBLP/BTEREO: 
COLLARD "O "; RONETTE BF4OLP; GARRARD OC2LP and GCSLP; ACOS 0965/67; 
all at 7/8 each (6d.). ACOS GP91 ST /LP; MR 8T4 and STS; SONOTONE 9TA and 
9TAHC, PHILIPS A03306. All at l8 /6 (6d.). 
SAPPHIRE all the above 7/O types only, also A008 0937 at SI8 each (6d.). AC00 
0091 at 6/9 (6d.). No other types at present, and no 78 rpm available in any type. 
PIOB: -UP CARTRIDGES. all fitted Styli and Standard fittings. Mono 008712. 18 /8. 
Mono de Lye 079112, 17 /- .Stereo Compatible -Mono which also plays Stereo records 
monaurally with min. wear, GP91 /80, 19/6. Latest Stereo 0098. 28/ -. Ceramic 
Stereo, top quality for expenelve outfits, OP94, 88/6 (all 1 / -). 
pip ELIMINATOR (A.C.) 17/8. (1/8) TWO STATION TRANS. INTER-00M. Excellent 
baby alarm. Instant, easy fitting with leads, plugs and battery. All you require 68/6 (3/ -). 
TRANSISTORISED AMPLIFIERS, 3 watt, 9V operation, 46/6 (1/6); 70 watt, 6 tram. 
24V operation, 87/8 (2/6). 
Extra High Torque MINI- MOTOR, 4} to 12V, 10 x }1n. 5/- (9d.). 9,000 r.p.m. 
Mech. REV. COUETBR to 999, reset wheel, for T /recordere etc. 6/8 (1 / -). 
SUBSTITUTION BOXES, Capacitance 84/9 (1/6). Resistance 82/8 (1 /8). Both full range and 
complete. Full details in list. 
TEST PRODS: Flexible, unbreakable 24' Red and Black leads. thin 41' prods, 11' plugs 
4/9 (9d). 
RECORDING TAPE: Finest quallty British Eyler. STANDARD: ISM. 600ft. 7/8, 6 1 In. 
850ft. 8/9, 7in. 1300ft. 11/8. LONG PLAY 61n. 900ft. 10 / -, 611n. 120011.11/8, 7in. 18001t. 
18/ -. (1/3 reel). Other types in our lint. 
MICROPHONFI- CRYSTAL. MIC91, Desk. 16/8; MIC46, curved hand grip 17/8; Stick 
"60" 20/3; Stick "39" 86/6(1/6 each type). Cream plastic hand type 7/6, or with "strut" 
stand, switch and 2 leads with 2.5 and 3.5 plugs ll / -. Lapel (or hand) with clip 6/6 (1 / -). 
Machined metal tapered stick type with neck cord and adaptor to fit standard floor stands, 
26/- (1 /6). DYNAMIC: Cream hand /table 14/- (1 / -). MS10 60K0, 30 x }in. with Baer, 
Adaptor and Neck Cord 87/6 (2/6). MS11, similar, but fixed on flexible Swan neck to switch - 
fitted base 42/6 (2/0). DM128 'Col-directional, 50K /800 ohms imp, stand adaptor, very 
high quality 68 x 2 x 1 }', 25.9.6 (6 / -). 
CARDIOID DYNAMIC OMNI- DIRECTIONAL: Two recently introduced highly successful 
mikes "SQUARE" 208, 25.10.0. "BALL" type, 209, with built -in vol. control, switch 
50K /800 ohms imp., 25.17.0 (either type 5/ -). Full details in list. 
SPEAKERS: 12in round, fitted Tweeter, OW. 3 or 160 (state which), 85/8 (5/6); 21in. 30 
6/O (1/ -); 6 x 4 heavy duty 30 18/8 (3/6) or for Stereo 38/8 pair, post etc. paid; 8 x 3in., 
So, 8/8 (1 / -). Limited quantity powerful 20' PM transistor replacement speaker, high 
ohms, excellent. 6/8 (1 / -). HEADPHONES High Res. 20000 ea. Earpiece 18/6 (1/0); 
Stereo Dyn 8-160. 09/- (3/ -); EARPIECES with lead etc., Min. Plug Magnetic 1 /6; 
Crystal 4/9 (either 7d.). 
MICROPHONE INSERTS: Diameter 1.75in. or 0.9ín either size 5/6 (6d.). 
AERIALS. Car Type: Telescopic, vandal proof, locks retracted, 2 keys and all fittings, 
88/6 (2/6) Motor driven. 12V, 6 section, complete 27.10.0 (5/ -). 
FOR ALL PORTABLES and F.M. SETS. Telescopic 6 section 50 -22ín. with swivel, 6/ -. 

7- Section 50- 321n., no swivel, screw hole in base, 6/6. 10- section 65- 471in., no swivel, 
screw hole in base, 12/6 (1/- all sixee). 
SWITCHES: Standard toggle, metal, 250V 2A. One hole fixing: $PST 8/9, $PDT 8/9. 
DPST SI -. DPDT 8 /8. Slide types. Sub -min. DPDT 1/6 each. Small DPDT 3 way, centre 
"off" 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 7 pin synch 10/- (1/- each, all types). 
MAINS NEON TEETER: Fly leads 8/- (7d.). Pocket screwdriver type 8/8 (6d). PLUM: Std. 
Jack, plastic body /I- Screened 5/9. Sockets 1/6 (all 7d.). VALVE HOLDERS: B7G or 
B9A, Moulded Od. (7d. up to 4, 1/- over 4). CONNECTING WIRE: 5 coils aasetd. cols. each 
6 yds. Solid Core 2 /8. Flexible 8 /6. Super thin for transistor wiring etc. 8/- (Od. all types, 
per 6 oeIle). PION -UP WIRE: Twin Super thin Flex, Sereened,Shesthed, 1/8 yd. (6d. up 
to 6 yds., over 0 yds. poet free). TWIN MINE CABLE: 1/8 yd. SINGLE IIME CABLE: 
7d. yd. Both flexible, screened and sheathed. FEEDER CABLE: Twin r.f. bal. "fig. 8 ", 
800. or flat 3000 transparent polythene insulated, either lid, per yd. (all cables up to 
three yards 8d., each additional yard, bd. extra). 
CURRENT LIST: Sent with all orders or free fore.a.e. details of cable, croe., clips and leads, 
Continental dm plugs for Grandig, Telefunken equipment, etc., dials, plugs and sockets, 
panel meters, record players and tape recording accessories, rectifiers, relays, wire wound 
resistors. BATTERY CHARGERS test equipment, test prods, tape recorder, special tran- 
sistors, portable sets, car radio, more switches and other components, tools, Veroboard etc., 
etc. H interested in surplus equipment and units please Bay so. This advertisement cancels 
all previous ones and flats supplied prior to April 30th. 
B.F. INDICATOR, 5 -Band, with meter antenna, monitoring crystal earpiece etc., 48/6 
(1/6). Details in list. 
RETRACTABLE FLEXIBLE LEADS. Space saving 'Curly', many uses in car and home: 
with phono plug each end, 8 ft., 4/6; 12 ft., 7/9. With phono plug one end, phono socket 
at other, 6 ft., 6/ -, 12 ft., 8/6 (9d. on any). 

FELSTEAD ELECTRONICS 
(PW19) 

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 6f- plus carriage cannot 
be accepted. Charge. apply to O.B. and Eire only. Overseas air or surface mail extra at cost. 
S.A.E. please for all enquiries. 
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Here's money-mAking repair data for over 

1000 POPULAR MODELS 
RADIO & TELEVISION 

SERVICING 
This big RADIO ft TELEVISION SERVICING 
repair library will help you speed up your re- 
pair work and increase your earnings. Packed 
with circuits, repair data and vital information 
it covers all the popular 1965 -1969 TV's, 
Radios, Radiograms, Car Radios, Record 
Players and Tape Recorders -including the 
latest data on COLOUR TV. 
Four volumes handsomely bound in maroon and 

gold. 2,180 pages written by a team of expert 
Research Engineers- there's no other publication 
like it! Speeds up repair work year after year. 

Examine this latest edition at home free for a week. 
Send no money -just post coupon below- there's 
absolutely no obligation to buy. 

COLOUR TV 
All aspects of Colour TV are covered -installing receivers, the explanation 

of new terms, adjustments on purity, colour balance, static and dynamic 

convergence, etc. The vital information in the colour section makes this 

repair library invaluable to the service engineer. 

SERVICING DATA ON ALLTHESE MAKES 
Aiwa, Alba, Baird, Beogram, Beolit, Bush, Carousel, Cossor, Dansette, Decca, 

Defiant, Dynaport, Dynatron, Eddystone, Ekco, Elizabethan, Ever Ready, Ferguson, 

Ferranti, Fidelity, G.E.C., Grundig, H.M.V., Kolster- Brandes, Hitachi, Invicta, 

McMichael, Marconiphone, Masteradio, Motorola, Murphy, National, Newmatic, 

Pam, Perdio, Peto- Scott, Philips, Portadyne, Pye, Radiomobile, R.G.D., Regentone, 

Roberts' Radio, Sanyo, Sharp, Smith's Radiomobile, Sobell, S.T.C., Sony, Standard, 

Stella, Stereosound, Teletron, Thorn, Trans Arena, Ultra, Van Der Molen, World Radio. 

SENT TO YOU BY POST ON 

1 DAYS FREE TRIAL 
JUST OUTI 

New 12th Edition of 
ELECTRICAL ENGINEER'S 

REFERENCE BOOK 
Over 2,000 pages, more than 2,400 Dia- 
grams, Photographs, and Tables. A compre- 
hensive reference work on modern theory, 
practice, equipment and latest developments 
written by 75 leading experts. 

Main Sections Include - 
Theory and Calculations. Power Station 
Practice. Cables and Wires. Lighting, Heating 
Lifts. Motors, Wiring and Installation. 
Applied Electronics. Automatic Control. 
Computers. Latest I.E.E. Reg. requirements. 
Education, Training, City Er Guilds, etc. 

To: Buckingham Frees Ltd.. 18 -19 Warren Street, London, W.I. 
Please send RADIO £ V' TV SERVICING -4 volumes, without obligation to buy if you accept n.', 

application. I will return the books in 8 days or post: 

Tick ( tii Full cash price of £16 or 

I here 20 /- deposit and 16 monthly payments of '20/- paying £17 in all. 

Electrical 
12Als/o dep. 12 monthly paymenits of 10/- p ay gn£6r12e. ineail). 

Book. Cash price £6 Bs, or rence 

I If you are under 21 your father must Jill in coupon. Please flea WI here 

the address on ley is 

Full Name tinrhrodvl 
(BLOCK LETTERS PLEASE) ' 

unfurnished 

Address Furnnhed areom 

I 
Temporary 

County address 
I 
I 

I 
]lease o/ the share 
obese et therhere 

Occupation 

I IMr. ' 
sknoicere 

1 

Mrs. 

RTV'4 /EERBI3999 
Mina 
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A /k/ 
Vl BIi'/Lil a(rNQ/ 

RESCUE 
Compact VHF Tram. /Roc. Fite in the pocket. 

transmitter 
of Mike / Speaker. 

Were 
aerial, 

tra¢emtEter and receiver. Were made to 
operate up to 100 miles depending on terrain. 
Operates from dry batteries. Completely self- 
contained. Cost Govt. over £50 each. Regula- 
Gone state must not be operated In UK so 
please mention For Diemanth¢g purpcees 

only when ordering. Price £2.10.0 
each, p. A p. 10 / -. Two seta for 
£5.0.0, poet tree. Four seta £8, 
carriage free. Bulk sale of 10 seta 
£15, carriage £1. Export enquiries 
invited. 

SURPLUS BARGAINS H EAVY DUTY ACCUMULATORS 
Type 1 (e volt) 40ÁH. In metal cab net. Size approx. 
30 Pricoh h. Our 
Price 66/ -, carriage and Insurance íáíe 
Type 2 (6 volt) 16ÁH. In study wooden cabinet with oly strap. c Worth each. Brand new and boxed, 
only each,H & E. 12/6. 
FIELD TELEPHONES 
Type F. Housed in a portable wooden cage. Ideal for 
indoor/ outdoor communication up to 10 miles .Absolute- 
ly brand new. Price only £6.19.6 per pair, carriage and 
Insurance 15/ -. 
19 Set Headphones and Mike. Not new but in working 
order. Only 7/8 per set. p. A p. 4/6. 
Tannoy Mikes. As new, 9/8 each, p. A p. 9/6 (heavy 
duty, ideal for P.A. work). 
High Quality moving coil headphones and mike. 
Brand new, only 17/8, p. & p. 5 /8. Suitable for moot 
applications (cost approx. £3 er p pair). 

SHOP 
. OW OPEN 

AT 

: BRIDGE 
END, 

MEADOW 
LANE. 

LEEDS 1. 

OPEN 

WEEK- 
DAYS 

SATS. 

Brand 
Specifications: 

new fully tramiotorlaed 
4 

7T7-141s 

4$ 
/ T.R. Gi. 

complete 

TYPE 
D.XCU.C. 

Communications 
ranges 

CA 
E 

//. 

Receiver. 
550 %c /s to 30 

i 

Mc /e. II j 
£ 

covering all amateur bade, shipping and trawler bands, 
and broadcast bands. A highly efficient double tuned 

built-in 
comprising B/F aerial tuning 

reception. 
A.V.C. 

and bor mo B.F.O. for C.W. or reception. Ideal tot 
fixed or mobile reception. Operates from Standard 9 volt 
audio 

output. 
that pea Internally. over 1 put. 

audio output. With speaker and headphone output, 
Hammer 8niahed robust steel cave of pleasing modem 
design with a8 controls on well set -out front panel. Size 
approx. 9 x 7 x Sin. British 'manufacture. Due to huge 
purchasing we can offer these excellent receivers at less 
than hall their normal worth. Complete with handbook 
£18.10.0. Carr. and ins. 15/-. Headphones if required 
17/5, .er ,air... A P. 2/6. 

Brand 
nuts and 

PANEL 
and fully 

fixing approx. 91ín. Size square. 
0 -500 volts FSD. As used by lead 
Ex- stock, only 85/-, b. A p. 5/. Two tó IS, oetofrleeh 
HEAVY DUTY POWER SUPPLY UNITS 
Bulk Purchase. Famous manufacture. Must have 
out nearly £40 each. 

Output 250 volts d.c. 
.c. Input 200/250 volts 50c/e a.c. 

at approx. 175m.a.8.3/12 volts 
at approx. 4 amps a.c. Robust metal rack mounting 
cabinet, size approx. 19 x 16 x 8in. Price only fib / -, 
carriage and Insurance 15F. All unite are fully 
fused and metered. 

` 
11(,,, . 

°u,p 

STABILISES 

E 'I OtW 

ast 
a W/47/1"7 

moo., 
." - - 'AND 

L 

DWER ACKS 
The most economical method of transistorised equipment from AC maim. Powerrrrandiloar record players, 
etc MK. 1 model replaces all 9 volt batteries. Price 
only 85/- p. A 6/ -. MK. 2 model. Output 6 volts. P P 
71 and 9 volts. STABILISED. This model is ideal for 
unpin Hi -Fi and test ear. Price only 85 - . A . 5 /. 

MINIATURE 
TRAN8I8TORI8ED 
B.P.O. UNIT 
This is miniature transit- 
rocked B.F.O. milt (tunable) 
that will enable your set to 
receive C.W. or S.S.B. recap- 
tien. Compact. Single hole 
fizikg. Tide small unit will 8t 
anywhere. Ideal for all 
Ex -Govt. Communication 
Receiver and moat Com- 
merciai Types. Complete with 

instructions. fittininstructions. 49/8, post 
free 
19 SET CONTROL BOXES 
Brand new and boxed 10 / -, 
P. A p. 5/. Two for 27/8 post 
free. If purchased with 19 Set 
phones and mike, deduct 2/- 
from total . 

MINIATURE MOVING COIL 
SPEAKERS. lis¢. dia. Only 8/S 
each, p. A p, 1/6. Two for B/8 poet free.4for lb/ -poet free. 
12 VOLT HEAVY DUTY DPDT 
RELAYS. High current double pole 
contacts plus auxiliary low current 
contacts 12 or 24 volt operation. Up 
to 20 amp handling capacity. 
Worth nearly 03. Make ideal aerial 
changeover untie, car, or house 
burglar alarms, switching relays. 
Size only 3 x 2 x tin. Price 1 8 
each, p. A p. 2/6. 2 for 80/- pout 
free. 
RECTIFIER SALE 6/12 volt full 
wave bridge. 4 amps. Brand new 
manufacturers surplus only 4/8 
each, p.& p.1 /6.2 for 10 / -post free. 

'Wilt 
FT- 19 E 

W e manufacture a brand new unit ready to operate all 
19 Set Tram /Ree direct from the mains. Complete with 
lull connecting instructions. Contained in an attractive 
reel cabinet. Price £8.10.0, care. i Im.10 / -. 

RECEIVER VERSION ONLY £4,10.0 corr. A ins.10 / -. 
SHIPPING /80/1801[ BAND $Ea. 
Listen to the worlds shipping. Hamo at work. Covers 
the complete Maritime, and Trawler Band, plus 
band and BO m. Attractive hammer finished case, 
size 7 x 5 x lin. A neat little superhet. Fully tram 
Motorised. Works from 9 volt battery. Speaker or 
headphone output. Brand new from makers. PRICE 
£9.10.0. care. 10 /-. 
SMOOTHING UNITS 
Beautifully made pieces of equipment. 12 volts or 24 
volts d.c. input gives a fully smoothed fully regulated 
d.c. output. Worth £30 each. Robust metal cabinet 
with provision for standby battery. Brand new in 
maker's cartons. Price 85 / -, p. & p. 15/ -. 

us GENERAL 
V H . 

LECOMMUNICATIONS 
Listen to the thrills of 

" Aircraft Pilots and BAND EEC. 

Airports at work. Also Civil Depte, Fire and Ambu- 
lance services. Gas and electricity depts. Ideal for 
receiving 2 meter amateurs. Gives super reception 
within the range of all transmiaslom. A fully Iran- 
Motorised receiver covering 97- 147mels VHF 
broadcasts. Robust attractive 2 -tone finish metal 
cabinet size approx. 7 x 4 o 4in. Operates from a 
9 volt internal battery. Speaker or earphone output 
plus chrome telescopic aerial. Only £8.19.8 care, and 
insurance 10 /6 G.W.O. or C.O.D. 

.mt(LOBE SCIENTIFIC LTD Mail orders 
WOLF only to ors DEPT. P.W. 24 CAWOODS YARD, MARSH LANR, LEEDS 9 

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

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 Audloklt system are in 

regular use to this day, completely Justifying our 
claims for years of trouble -free service. No system 
gives you wider flexibility in the choice of units 
available than Martin and all equipment conforms 
precisely to stated specification. When new units 

STEREO CONTROL 
ASSEMBLY AMPLIFIER SYSTEM 

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 

MARTIN ELECTRONICS LTD 

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. lSLaworth 1161/2 

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 Audloklt 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 -fl 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. 

S TUNERS RECORDERS 

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

Name ......... _ __... 

Address 

PW6 
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LINDAIR OPTRONICS LTD 
See our vast range of 

Electronic Components 
at our new 

Component Centre 
25 Tottenham Court Road 

Battery 
Eliminator. Enables 
translator 
equipment 
to be opera- 
ted from AC 
main.. 6/9/ 
12v. output 

selector switch and on/off switch. Case sise 
4 x 2f x 21n. complete with mains lead, con- 
necting leads and Instructions. 69/6. P. & 

P. 3/6. 

GAPRARD DECKS 

STEREO AMPLIFIERS 
ORAL STEREO AMPLIFIER MODEL DOLCI STEREO AMPLIFIER MODEL 207 
TS -136. SOLID STATE. 18 TRANSISTORS. 

13.5 watts per channel. Free standing unit 
with black crackle case and satin alloy 
front panel. Specification: Frequency 

distortion 2% t0 0 wwatt (111.). Crocco talk 
45dB at 11(C /e. Signal to noise ratio 60dB. 
Inputs: Aux. 100mV, Phono 3mV, Tuner 
150mV, Tapehead 4mV. Tone controls: 
Treble 1OKc /s at ±10dB. Loudness 
(medium frequency eut). Output Im- 
pedance 8 ohms. Maine operated. Size 
4f x 6f x 1W. Price 626.5.0. P. & P. 9/6. 

SPECIAL PURCHASE! 

SRP22 less cartridge 56. 9.8 
1026 Stereo /Mono with cart. 87.19.8 
2025 Stereo /Mono with cart. 8S. 9.6 
30008 Stereo /Mono with cart. 89.19.8 
30000 Stereo /Mono with cart. 810.19.8 
81'26 less cartridge . 810.19.6 
8P25 with Decca Deram cart 817. 4.8 
9L65 lees cartridge ....... 812. 9.8 
81.55 with Decca Deram cart 818.14.6 
Covers for above 12.10.0 
Bases for above 
AP75 less cartridge 519.19.0 
ßL76 less cartridge 828.19.6 
131,95 leas cartridge 888.19.6 
Bases for above 84.19.6 
SPECIAL OFFERI 
OP26 less cart., with base 818. 2.6 
P. & P. Decks 12/6, Cover 4/6, Base 4/6. 
P. & P. Deck /Cover /Base 17/ -. 
EMI COMBINATION 
LOUDSPEAKERS. 
135 x 811n. elliptical with 
two 35In. tweeters. 16 ohm 
Impedance. Power handling 
10 watts. Brand new and 
guaranteed. 99/8. P. & P. 
7/6. (Alen available without 
tweeters. 59/6. P. & P. 7/6.) 

`HI4EN"LO11D8PEAKER 
British made full range loin. 
unit handles up to 10 watt/. . 

Ceramic magnet. Freq. re- 
epome : 40- 10,000 ope. Imp 
15 0 . Flux density: 10,000 
lines. 49/B. P. & P. 4/6. 

DE-LUXE STEREO 
HEADPHONES 

With soft rubber 
carpteces.Impedance 

8 -16 ohms. Frequency 
response 23- 13,0000pa. 

With lead and stereo 
plug 

Only 69/8. P. & P. 3/6. 

NEW STEREO/MONO 
HEADPHONffi 
BDH -7. /loft rubber 
earpieces with slide 
switch for mono/ 
stereo listening and 
Ind. vol. controls. 
Impedance 8-16 ohm 
Freq. response 25- 

15,000 ope. With lead 
and stereo plug. 
16.6.0. P. & P. 9/6. 

: 1!) (` 

8 watts per channel. Integrated high tideli- 
y transistor Stereo amplifier. An attrac- 

tive free standing unit with provision for 
mounting in equipment cabinet. Finish 
Dark Grey vinyl simulated leather grain. 
Front panel satin alloy. Specification: 
Sensitivity, Radio /Tape 100mV Into 
1Mohm. Phono 100mV Into 1Mohm. 3 

position selector on front panel. Frequency 
response: 40c /s to 16Kc/s ±2dB. Separate 
base and treble controls with boost and cut, 
balance control, Mono /Stereo Function 
switch (both channe]. work in parallel). 
Normally 223.2.0. LIND -AIR PRICE 
519.19.0. Plue P. & P. 9 / -. 
S -Deli BREAD 
BOARD 

Solderless breadboard panels, for fast re- 
fiable component connections. 
Single DeCs. One B -DeC with Control 
Panel, Jig and Accessories for eoiderleee 
connections to controls, etc., with booklet 
"Projects on 8 -DeC" giving construction 
detalle for a variety of circuits. 29 /B. 
P. & P. 2 /6. 

4 -DeC RIT. Four B -DeCe with two Control 
Panels, Jigs and Accessories and the book- 
let "Projects on 8 -DeC" all contained in a 
strong attractive plastic case. Ideal for the 
professional tuer. 85.17.6. P. & P. 3/6. 

HI -TONE RECORDING TAPE 
BRITISH MADE. TOP QUALITY 

21001 3' Long Play PVC 226ft. 6/6 
J1002 3" Triple Play Poly 600ft. 10/6 
J1003 6" Long Play PVC 900ft. 10/- 
J1004 5" Double Play Poly 1200ft. 15 /- 
21000 SI" Long Play PVC 1900ft. 12/6 
J1006 5f" Double Play Poly 1800ft. ISIS 
J1007 -" Standard Play PVC 1200ft. 12/6 
¡1008 7" Long Play PVC 1800ft. 17/8 
21009 7' Double Play Poly 2400ft. 26/- 
J1010 7' Triple Play Poly 3600ft. 60/- 

P. & P. 1/2. 
P. & P. 1/2. 
P. & P. 1/8. 
P. & P. 1/8. 
P. & P. 2/-. 
P. & P. 2/-. 
P. & P. 2/6. 
P. & P. 2/6. 
P. & P. 2/e. 
P. & P. 2/6. 

Visit our Brand New 
Hi -Fi Demonstration Room, 
Tape Bar, Scientific Show of 

Microscopes, Binoculars, 
Telescopes also Watches at 
18 Tottenham Court Road 

COMPACT 2 -WAY INTERCOMS 

For table or wall mounting. Smart two tone 
grey cases sise 3f x 15 x Ain. Complete 
with lead, staples and 9v battery. 55/ -. 
P. & P. 3,'6. 
LIGHT DIMMER AND SWITCH 
600 watts . 260 v. 
Fully suppressed 
complete with 
control knob and 
fully as :embled. 
leas cadrer. WIN fit 
most lectricel 
fittings. Uses 4 
silicon rectifiers, 
2 tramie<ora and 
1 thyristor. Many 
otherusee.88.16.0 
P. & P. 2/ -, 

MODEL MAKER'S MOTOR 
No. 16BN, Voltage 11.5v. 

Current 400mA. Torque 
12g -cm. Body size 

lf" long x 4" dia. 
Shalt s /rá long: 
1/rs' dia. Ideal for 
small models and 
toys. 6/B each. 

P. & P. 1/3. 3 for 15/ -. P. & P. 2/6. 

NEW TRANSISTOR 
CHECKER. 
For measuring alpha, 
beta and Ice. factors of 
tramietors also for check - 
ing germanium and si/I- 

dlodes. Internal 9v. con 
battery. Wide reading 
sotie. Moulded case else 
7 x 4; x 311n. Ranges: 
Alpha 0.7 -0.9967; Beta 
0 -300; Ice 0- 50.5,000A. 
Diode test: forward and 

revente internal resistance. Resistances: 

200 ohm -1 megohm. Complete with con- 
nectors and Instruction booklet. 17.19.6. 
P. & P. 3/8. 
SHIRA 6210 MULTI - 
TESTER 20,000 0.p.í. 
DC voltage: 5-25-50-260 - 
500 -2.4K (20,000 ohms per 
volt). AC Voltage: 10 -50- 
100.600.1000 volte (10,000 
ohms per volt). DC Car- 
rent: 6.500A 0- 2.5mA, 0- 
250mA. Resistance: 0 -6K, 
0.6Mg (300 ohm and 30K 
at centre scale.) Capacitance: lOpf. to '001 
mid, -001 01 to -1µf. Decibels: -20 to 
+22dB. 

Si & 3 
Size x /ßx 

lin. Complete with 
casse 

TTC.C1001 MULTITISTER in leather caer. 
20,000 ope. AC volte 
10, 50, 260, 1,000v. 
DC volte 6.25, 125, 
500, 2500e. D.0 Cur- 
rent 0.1500A 0.250mA 
Resistance 0.60K, 0.6 
Megohm. Decibels -20 
to +22dB. Bise of 
meter 40 x 3f x lin. 
85 / -. P. & P. 3/6. 

NEW TRANSISTOR MODULES 
E.1811. PHONO PRE - 

AMPLDRE .. Size 
2 x 1 x ;In. Built -in 
R.I.A.A. characteri- 
stlss enabling low 
output magnetic 
peck -up cartridges 
to be amplified up 

to 1 volt. Input lOOKohm: Gain 28dB: 
Max. output 3v: Max. Input 50mV. Ole. 
tortlon 0.15% (at lv level). Power supply 
9-12v. 29/8. P. & P. 2/ -. 
E.1818. MICROPHONE PEE -AMPLIFIER. 
Enables a low output microphone to be 
used with an amplifier or radio. Input imp. 
100Kobme: Gain 28dß: Max. output 3v: 
Max. input 50mV: Distortion 0.15% (at 
1v level): Freq. response 10Ha- 60K1.z. 
Power supply 9 -12V. 29 /6. P. & P. 2/ -. 
E.1818. DUAL LAMP FLASHER. A switch 
module for electronically alternating two 
miniature bulbe, 6V, 100.200mA. Ideal for 
models, toy boats and planes, displays, 
warning and security devices, communica- 
tion signale, etc. Flasher time I sec: 
Power supply 6v DC: Carrent 150mA: 
Lamp 6v 150mA. 26/ -. P. & P. 2/-. 
3.1516. ELECTRONIC ORGAN TONE 
OSCILLATOR. Used In conjunction with an 
organ keyboard, variable resistances and a 
9 volt power supply, Chie module acte as 
the oscillator unit for an electronic organ. 
Tone Frequency: 200- 1,000H.: Output 
80mW: Current 15mA. 25/ -. P. & P. 2/ -. 

SOLDERING GUN 
Comfortable grip with 
trigger control, "U" 
shaped 3fin. bit to mind- 
mine wear. Light beam Is 
automatically directed on 
to end of bit when ON /OFF 
trigger is In use. 380 -260 volte. 85 
watt element. 49/6. P. & P. 3/6. 

"ADASTBA" SOLDERING IRON. 
30 watt. Employs Its protective cover 
as a handle. AC 230/250v. With Oft. 
lead. 12/6. P. & P. 2/6. 
NEW- VHPAIRCBAFT 
BAND CONVERTOR. 
When placed within lin. 
of a MW band radio full 
coverage of VHF 
craft Band 108- 135Mc /s. 
can be obtained. All 
transistor, 9v battery 
operation. Fully tumble 
184in. x 7 section tele- 
scopic aerial. Bine 4 x 3f 
x 14in.79/6. P. & P. 3/6. 

L 

E.1814. POWER AMPLIFIER. When mita! 
in conjonction with E.1311, E.1312 and 
E.1313 unit. this amplifier module pro- 
duces about 300mW output for speaker 
connection (8-16 ohms), without necessity 
for an output transformer. Input Imp. 
1,000 ohms: Gain 20dB: Output 800mW: 
Distortion 3% (at 200mW output level). 
Freq. ree. SOHz- 10KHz. Power supply 9v. 
Current 20mA at no signal, 80mA at max. 
output. 29/6. P. & P. 2/ -. 
E.1817. MINIATURE MORSE TRANS - 
MFPFER, Will transmit to any adjacent 
AM Receiver, also makes a useful oscillator 
for trouble shooting. Audio tone 400c /e. 
Radio frequency range 400c /a to 3061c/s. 
Power supply 9v DC. Current 35mA. 
25/ -. P. á P. 2/ -. 
E.1812. TAPE PEE- AMPLIFIER. Incor- 
porating N.A.R.T.B. curve characterietlm, 
this amplifies tape head signals up to 1 volt 
within the frequency range of 30Hz- 
15KHa.Input imp. 100Kohm: Gain 25dB: 
Mao. output 2v: Max. input SomV: Dis- 
tortion 0.15% (at lv level): Power supply 
9-12 volte. 89/6. P. & P. 2/ -. 

E.1816. MORSE CODE OSCILLATOR. A 
transietorieed morse code oscillator (buzzer) 
to be need in conjunction with an operating 
key. Suitable for direct connection to a 
loudspeaker. Tone freq. 400Hz: Power 
output 80mW: Power supply 3-9v.: 
Current 46mA. 85/ -. P. & P. 2/ -. 

NEW - 
SINCLAIR 
IC-10 

INTEGRATED 
CIRCUIT 10 watt Amplifier. Size only 1 e 

0.4 x 0.2in. A true hi -0 amplifier complete 
with manual giving details of a wide range 
of applications and instructions. Guaran- 
teed 5 years. ONLY 69/6. P. & P. 1/6. 

LINOAIR OPTRONICS LTD 
18, 25 8( 53 TOTTENHAM COURT ROAD, LONDON W.:1. 

Telephone: 01-580 2255 4532 7679 
Shops open 9 -6 pn1. Monday to Saturday. Thursday until 7 pml. 

MA IL ACt 
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¡'ÁÄc'r ICAL! 

VISUAL! 

EXCITING' 

a new 4 -way method of mastering 
ELECTRONICS 
by doing and seeing .. . 

OWN and 
HANDLE a 

BUILD 
and USE 

complete range of present - 
day ELECTRONIC PARTS 
and COMPONENTS 

3/ READ and 
DRAW and 

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

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

VALVE EXPERIMENTS 
TRANSISTOR EXPERIMENTS 
AMPLIFIERS 
OSCILLATORS 
SIGNAL TRACER 

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

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

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

E POST NOW 

for 
BROCHURE I 

or write if you prefer not to cut page I 

FREE 
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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 6 
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PRACTICAL 
WIRELESS 

VOL 45 No 2 

Issue 748 

JUNE 1969 

TOPIC OF THE MONTH 
Standardisation 

OBSERVANT readers will have noticed that P.W. is 

changing over from c/s to Hz. Much of industry 
has already made the change and most technical 
journals have followed suit, some of these decisions 
having been made, as was P.W.'s, not for choice but 
for conformity. 

The idea was to honour the pioneer Hertz, celebrated 
for his work on radio waves. Thus changing 15kc /s for 
15kHz makes some kind of sense, but 50c /s to 50Hz 
does not, for these are audio frequencies. Blumlein or 

another audio pioneer would have been a better choice! 

But this is only one small item in the move towards 
Continentalisation (what an ugly word!), the abandon- 
ing of a perfectly understandable and descriptive term 
for one that is not. Already we are taking our medicine, 
if not our beer, in millilitres, our currency is being 
decimalised, temperature is given in both C and F and 
we are being generally geared to the Common Market, 
even if we never join that confederation. 

This movement has led to outbreaks of midsummer 
madness and perhaps the choicest example was in a 

recent issue of a contemporary radio trade journal. In 

big bold headlines it was proclaimed that a certain 
maker's TV sets were now "metric ready ". Reading on, 
it was discovered that this awe -inspiring term meant 
no more than that the cabinet dimensions were specified 
in centimetres instead of inches! So help us, it's true. 

At least one other journal has abandoned inches per 
second for tape speeds in favour of metric figures. Here 

we find, for instance, that the fairly roundish 72i.p.s. 
becomes 19.1 cm, although the actual figure is 19.05cm. 
Some standard ! Advertisements in the same journal 
show that the actual makers are still, however, 
specifying in i.p.s. 

We are, though, all for standardisation in practical 
matters. For instance, the sooner everyone goes over 
to the DIN specifications for plugs and sockets the 
better. Then there will be no need for a caseful of odd 
leads carrying phono, coaxial, DIN, banana and 
"special" plugs and sockets. There are many fields in 
which acceptance of standard interchangeable com- 
ponents would be a blessing for everyone concerned. 
We'd like to see more of it. W. N. STEVENS- Editor 

NEWS AND COMMENT 

Leader 95 

News and Comment 96 

Letters to the Editor 119 

Practically Wireless by Henry 131 

On the Short Waves 
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Comprehensive Transistor Tester, 
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P.W. Guide to Components, 
Part 6 by M. K. Titman, B.Sc. 

Transistor Output Stages 
by I. R. Sinclair 

Aerials, Part 3 
by A. J. Whittaker 

Basic Semiconductor Technology, 
Part 2 by M. F. Docker, M.Sc. 
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nEws AND commEnT.... 
NEW SOLDERLESS BREADBOARDS FROM S.D.C. 

S.D.C. Products (Electronics) Limited, have ex- 
tended their range of modular, solderless bread- 
boarding systems to include two new DeCs 
specifically designed to accommodate integrated 
circuits as well as discrete components and to have 
an increased contact capacity -208 contact points 
per DeC -as compared to the original S -DeC. 

The layout of the contacts consists of two panels 
of parallel rows of electrically linked contacts 
spaced 5mm. apart. This spacing enables short lead 
devices to be inserted directly into the boards. The 
new DeCs may be interlocked to give a stable area 
of breadboard of any desired size and each DeC has 
slots to accommodate two control panels. 

The DeCs are formed from glass -filled nylon 
enabling temperature cycling tests to be carried out 
and contacts are of heavy gauge phosphor bronze 
in natural finish, in either silver plated or gold over 
nickel plated finish. 

DeCs are supplied in two packs. The single pack 
contains one DeC, one control panel (with bushes 
for reducing the diameter of drilled holes in the 
panel) and a jig (for pre- forming components). 
The 6 -DeC pack contains six DeCs, six control 
panels, sets of bushes and jigs, 50 x 1mm. plugs and 
eight links for joining power rails in neighbouring 
DeCs. 

WHITBY TELEVISION AND VHF RADIO RELAY 
STATION 

The BBC has placed an order for the construction of the 
building for the television and v.h.f. radio relay station 
which is being built to serve Whitby, Yorkshire. 

This new relay station is being built near Abbey Lane, 
Whitby. It will transmit BBC 1 television on channel 4, with 
vertical polarisation, and v.h.f. radio on the following 
frequencies: Radio 2 89 6MHz, Radio 3 91 -8MHz, 
Radio 4 94.0MHz. 

PRESTON MOBILE RALLY 
We of the Preston Amateur Radio Society are again 
basing our mobile rally on Kimberley Barracks, 
Deepdale Road, Preston, and this year's rally will 
be held on Sunday, 31st August, 1969. 

For further details send s.a.e. to Press and Contest 
Sec.: Mr. G. Wright, 56 Queensway, Bamber Bridge, 
near Preston, Lancs. 
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BORDER AMATEUR RADIO SOCIETY 
This new radio society has been formed to serve the 
Southern Borders and North Northumberland. The 
Secretary, J. Nairn, asks all who are interested to contact 
him at 5 Murrayfield, Gordon, Berwickshire or the Chair- 
man, G. Shankie, GM3W/G. Meetings are held in the 
Cross Keys Hotel, Green /a w. 

TRISTAN CALLING 
Mr. Roy Folgate whose callsign G3KDY is well 
known on the bands, will now have a new callsign- 
ZD9RF, for he is now resident on Tristan da Cunha, 
the volcanic island in the South Atlantic where he 
has taken up the post of Superintendent of Posts 
and Telegraphs. 

"HEMEL HEMPSTEAD RADIO -NEWSLETTER" 
This is the bi- monthly newsletter of the Pathfinder Radio 
Group. They also publish and circulate from time to time 
Pathfinder DXer. Since forming in 1964, the subscription 
has been free, but as from April 1969, the group are charging 
10s. to new members. The Hemel Hempstead Radio - 
Newsletter is circulated in 9 European countries. For 
further details, s.a.e. to Alexander Lex- Arnold, c/o 13 
Little Road, Hemel Hempstead, Herts. 

MINI 15MHz OSCILLOSCOPE 

What is thought to be the smallest portable solid state 
oscilloscope of its sort with 15MHz bandwidth, has been 
announced by Dynamco and is available at £355. 

It consists of a 7100 display unit, with a new 1Y7 single 
channel amplifier measuring only 2,1-in. and a new 1X6 
timebase module, also of a similar width. 

The 1 Y7 is a general purpose single channel amplifier 
having a basic deflection factor of 50mV /division at full 
bandwidth and a maximum deflection factor of 5mV/ 
division with a switched X10 a.c. coupled preamplifier. 
When the 1Y7 is used for horizontal deflection, the deflec- 
tion factor remains the same and the frequency response is 
nominally d.c. to 4MHz -3dB. 

The 1X6 timebase module is intended to provide, in a 
minimal width, most of the facilities required for general 
purpose applications. The calibrated sweep rates are 
05µS /div. to 0.2 secs /div. in 19 calibrated steps of 1, 2 and 
5 sequence and a fine control provides continuous un- 
calibrated variation between steps and extends the range 
to 0.5 secs /div. 

A switched X10 magnifier gives a maximum sweep 
speed of 50nS /div. 
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NEWS AND COmmENT... 
NEW FOR TWO -METRE FANS 

Now joining the Hallicrafter CRX101 pocket -size solid - 
state aviation frequency receiver already available from 
Electroniques is the companion model CRX102. 

Hallicrafters' CRX102 ranges from 144 to 174MHz (the 
high -band), tuning to the two -metre Amateur band. 

Like the CRX101, it features a superhet circuit with 
three if. stages and five tuned circuits. It receives both a.m. 

and f.m. An r.f. stage boosts sensitivity and push-pull class 

B amplification combines high efficiency and power with 
long battery life (standard 9V battery). 

Other features are: automatic gain control, telescopic 
aerial, provision for external aerial and earphones. 

Price of the CRX102, like the 101, is £17 9s. 6d., plus 
7s. 6d. postage. From Electroniques, Edinburgh Way, 

Harlow, Essex. (Harlow 26777.) 

THE GOSCUT PISTOL -GRIP SHEAR 
The Goscut single- handed shear, only six inches long from 
tip to tip, is adjustable to cut almost all sheet materials from 

paper to steel. It has three interchangeable blades. The 
blade bears down through a slot in a flat surface, so that 
the tool provides its own anvil or workbench. Close support 
at the point of cut prevents distortion or fracture of the 
material and leaves a clean -cut edge. 

Adjustment of the slot width enables materials of varying 
thicknesses below ¡in. to be cut. Cutting speed is about 
30 seconds a foot run or a little longer for the heavier 
gauges of metal. 

VHF MOBILE TX TRANSISTORS 
Two new high -gain, n -p -n silicon planar transistors 
announced by Mullard have been specially developed for 
use in v.h.f. mobile transmitters. Types BLY83 and BLY84, 
they are electrically equivalent to the TO -60 types BLY35 
and BLY36 respectively. 

Emitters in the new transistors are composed of several 
interdigitated structures, each with its own current - 
sharing resistor. Consequently, they are so robust electri- 
cally that they can be used in circuits containing no 
protection against aerial mismatch or variations in the 
supply voltage. 

The transistors are enclosed in capstan type encapsula- 
tions that minimise lead inductance and lend themselves to 
efficient r.f. circuit design. They are designed primarily for 
use with a nominal supply voltage of 13.8V, and are 

intended for output stages -the BLY83 in a.m. and the 
BLY84 in f.m. transmitters. 

12 VOLTS FROM 6 

Philips new EN5013 transistor converter unit 
(suggested selling price £4 10s) enables a 12 volt 
car radio, when switched to negative earth, to be 
used in vehicles with a 6 -volt electrical system. 

The new converter unit has a power rating of 
12 watts and can be inserted in the supply lead of 
the radio and operated with a separate on /off 
switch or, alternatively, wired to the radio switch 
so that it can be switched on /off with the radio. 

W. Norman Stevens, the 
Editor Of PRACTICAL WIRELESS 

and Practical Television mag- 
azines opened the proceed- 
ings by welcoming readers to 
Caxton Hall and introducing 
Ian Nicholson of the Mullard 
Films and Lectures Division, 
and A. T. Collins, Managing 
Editor of the "Practical" 
group of magazines. 

Ian Nicholson then intro- 
duced the film entitled, It's the 
Tube that Makes the Colour 
which described the manufacture and operation of the Mullard 
Colour Screen colour tubes and also described how the pictures 
are received. It is being used in the BBC Trade TestTransmissions. 

After the film, Mr. Nicholson delivered a lecture entitled 
"Purity, Convergence and All That ". He explained that deviation 
from ideal picture reproduction occurs for one main reason - 
the fact that the three guns cannot all be mounted on the axis 
of the tube itself. It is because of this that geometrical errors 
between the three rasters that are produced and some means of 
correction must therefore be provided. 

"lt is with these means of correction that we are primarily 
concerned tonight ", he said. "We find moreover that the prime 
components required to effect these corrections are all mounted 
externally around the tube itself. There is the magnetic shield, 
the deflection coil assembly, radial convergence magnets, the 
purity magnets and the blue horizontal or lateral shift magnets. 
The adjustment of static and dynamic convergence may at first 
seem rather complex but it is not nearly as difficult as it may 
appear. After all, purity adjustment consists merely of setting a 

couple of ring magnets for purity of colour near the screen 
centre. The position of the scanning coils should then be 

adjusted along the neck of the tube to give pure colours away 
from the centre. Static convergence is achieved simply by 
adjusting five permanent magnets on the tube neck to bring the 
red, blue and green beams together to give a white crosshatch 
pattern at the centre of the screen. Finally, dynamic convergence 

FILM 5N0W 

a report by 

Colin R. Riches 

is the manipulation of a dozen or so controls for the two line 
standards in a generally established sequence in order to bring 
the separate red, green and blue crosshatch line patterns 
together to give single white lines at the top, bottom and sides 

of the picture." 
As yet there is no standardised terminology for the controls 

involved and each manufacturer has his own ideas about how 
and in what sequence these operations should be tackled - 
dependent usually on his own particular circuitry. Mr. Nicholson 
presented a broad picture of the principles involved in colour 
television receivers so as to make it easier to understand the 
individual service procedures. 

After his talk, Mr. Nicholson opened the meeting to questions 
from the audience. 

On the question of the kind of developments we can expect 
to see in the future of colour TV, Mr. Nicholson said the main 
developments would be in the use of integrated circuits which 
would give greater reliability and improved performance. Inte- 
grated circuits would be the subject of Filmshow '70 and Mullard 
Ltd are at present working on the production of the film. 

A. T. Collins, W. N. Stevens and Ian Nicholson, 
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comprehensive 

AUDIO 
ANDREW DICKS * MIXER 

4 OST of the small audio mixers that are avail- 
able to amateur audio enthusiasts have very 
limited applications. Many people who own 

these will have realised their incapability of accom- 
modating all the various input sources that the ama- 
teur may use. One usually resorts to "hooking up" arrangements of attenuators, transformers and other 
devices to match sources to inputs. 

The purpose of this mixer is to provide such comprehensive facilities that almost anything can be plugged into it without alteration. It is the wide range 
of available inputs that make this unit such a com- 
prehensive piece of equipment. If good quality com- ponents are used the results will be no less than 
hi -fi and the price and appearance of finished unit 
will compare favourably with any commercially 
obtainable instrument. 

General Principles 
Broadly speaking, audio mixers may be classified into "active" or "passive" types. High quality devices are usually "active ", that is, they incorporate some form of amplification. A block diagram of an "active" type of mixer is shown in Fig. 1, and the mixer to be described is based on this system. The inputs are fed to four emitter- followers which 

Adding 
circuit 

Fig. 1: Block diagram of an active mixer. 
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incorporate faders to control the level of each 
channel. The four sound channels are mixed by an 
adding circuit and the level of the composite signal is 
controlled by one master fader. The composite signal 
is then fed through a further stage of amplification 
to compensate for losses due to the adding cir- 
cuits and attenuators. 

The most difficult problem in designing audio 
circuits of this sort is the matching of input impe- 
dances and voltages. Fortunately, the matching of 
impedances is not too critical and values that are 
reasonably close will do, provided the voltage 
ratings match fairly well. The classes of impedances 
that are met with in practice are as follows: 

High (up to 2M52): crystal microphones, ceramic 
and crystal pick -ups. 

Medium (50k52): some magnetic and crystal 
microphones, tuner units, 

tape recorder outlets, mag- 
netic pick -ups. 

Line (50052): magnetic microphones. 
Low (3- 3052): magnetic microphones, loud- 

speakers. 

Output Input Output 

Fig. 2: Three types of resistive attenuator -L, T and Tc. 

The easiest way of matching levels is to use 
attenuators. These can be purely resistive, the 
simplest of which are the L, T and 7r networks illus- 
trated in Fig. 2. It is not proposed to discuss these 
circuits in detail as they can be found in standard 
textbooks, but suffice it to say that the L and T types 
of attenuator are used in this mixer. 
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Cl 

SK1 2NF 

S2 s38 

R2 
330k 

SK4 47k 
R13 

330k 

2N408 2N408 2N408 

SK6 47k 
C 

SK5 S11 

C 

R19 
330k 

C4 

c-9v 
via SI 

R23 R26 
10k 6.6k C7 

100NF 

R 29 

R28 1k 

100µF SK7 

R31 R32 
6.8k 1k 

C11 
R30 100p 

220k 

VR7 
10k 

500pF 

VR8 
25k 

Tr 7 

OC71 

C6 
0.047NF 

477 

C12 BNF 

Fig. 3: Circuit diagram 

Description and 
Specifications 

The mixer is based on the idea outlined in Fig. 1; 

an additional facility has been incorporated (dotted 
lines) to enable the composite signal to be monitored 
using phones.' The complete circuit of the unit is 

given in Fig. 3. A few points should be made regard- 
ing the input circuits -these are most prone to noise 
and for this reason only good quality components 
should be used for resistive attenuators. This also 
applies to the switches and electrolytic capacitors. 
The transistors used for the emitter follower stages 
are AC128 low noise a.f. types; these were found to 
be the most suitable low- priced transistors available. 

The channels are mixed by a simple adding circuit 
and are given further amplification by Tr5 and Tr6, 
producing an output of up to 300mV at Sk7. The 
treble -cut control VR8 is perhaps a luxury item in- 
cluded primarily so that surface -noise on old records 
could be removed by cutting the upper frequencies. 
It will also be found useful when recording from a.m. 
radio. 

The input sensitivities of the mixer are tabulated 
below: 

Channels 
1,2,3,4 
1,2,3,4 

3, 4 
3, 4 

Inputs 
Microphone 
Mic. or Mag. P.U. 
Crystal P.U. 
Radio, Tuner, etc. 

Sensitivity 
0.5mV 

5mV 
100mV 
200mV 

Comparison of these impedances with 
impedances given before shows that the 
accommodate a wide variety of inputs. 

Impedance 
300kí1 
50kû 
50kû 

100kû 

the list of 
mixer will 

Sta 9V 
o -ve 

Phone 
(SK 8) 

TrB 
O C81 

Ganged with V R 7 

--+ve 

R22 
390k 

+ve 

of the complete mixer unit. 

and electronics. The commonly used plugs are the 
3 -pin, 5 -pin, and loudspeaker 2 -pin. The convention 
as agreed by DIN for wiring these is shown in Fig. 4, 

Round pin 

Plugs and Sockets 
Before describing the actual construction of the 

mixer, it is worth while discussing plugs and sockets. 
Both professional bodies and amateurs are beginning 
to acknowledge the use of the German DIN system 
(Deutscher Industrie Normenausschus) for radio 

REC 1 3 P/B L 

R 

P/B 
R 

lat pin 

3-Pin and 5 -pin DIN record /playback 2 -Pin DIN speaker 

Fig. 4: Pin connections for 2, 3 and 5 -pin DIN plugs. 

and these should be followed although in particular 
cases it is advisable to check with the maker's 
instructions in case the pin order is non -DIN. The 
diagrams show the plugs as viewed from the free end 
or the sockets from the solder tags end. It should be 
noted that in each case, pin 2 is connected to earth. 
The 3 -pin plug will fit the 5 -pin socket and also the 
plugs are lugged so they are irreversible. The 5 -pin 
sockets are used on the mixer so that inputs with 
3 -pin or 5 -pin plugs may be used. 

Construction 
The complete mixer is housed in a compact 

wooden cabinet and to simplify construction this 
should be made first. The drilling of the various 
pieces is shown in Fig. 5. The base is made of tin. 
plywood and the side panels are of }in. plywood. The 
side and front panels are fixed to the base with glue 
and screws, the other panels being fixed by suitable 
lengths of # x -din. wooden strips; the top is made so 
that it can be screwed onto the side panels. The 
photograph shows how the cabinet looks when 
assembled. A sheet of Formica is glued to the top 
panel, which not only improves the appearance of 
the finished unit but also enables markings to be 
made in pencil which can easily be erased; this is 
useful for noting down volume levels etc. 

In a design of this sort attention has to be paid 

9G 
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to screening so as to reduce noise, hum, and cross- 
talk. Screens made of 18 s.w.g. aluminium cover 
each of the emitter- follower stages, the details of 
which are also given in Fig. 5. 

Channell 2 3 4 

2" 

112" 

1%2 

i 

r2 "-1.1.1- 2 1/2"-1.14F- 2 %p -.1....- 2 %2 ,-444-2 2 "-a 
(Master fader) 

VR1 VR2 43 ö 3ieOoles 

VOR4 V 34 
d o S VR6ol4es 

(Tone) 

Top panel 

SK1 
(1) 
SK2 

ob 00 

Top 

Base 

53'2" )" 
Side panels 

(p.4- 5/8' 
holes 

SK3 SK4 SK5 SK6 SK7 
14" 

Front panel 
1 /2 rF->I 

- 4 1t -174" 

Aluminium screens 
18 s.w.g. 

Fig. 5: Dimensions of cabinet, side panels and screens. 

Most of the hardware is mounted on the top 
panel and so the switches and faders should be 
mounted first (see Fig. 7). The emitter- follower 
stages should be constructed next. These are most 
easily made on Veroboard, four of them being re- 
quired and the wiring details are given in Fig. 6. It is 
perhaps a good idea to use different coloured wires 
for the connections A, B, C and D. Having made 
these stages, they can be secured to the top panel 
using screws and insulated washers. These are posi- 
tioned as outlined in Fig. 7, when the main panel 
can then be wired up. Screened leads should be used 
to all of the sockets and to the input on the pre - 
amp. Fairly long leads should be used to connect 

To -ve 
battery-4 
lead 

Channel 4 

r 

3 

the sockets on the front panel to the top panel to 
enable the top panel to be easily removed should this 
become necessary. Once the top panel has been 
wired up the screens can be fitted over the emitter - 
follower circuits. 

To -ve supply 
via switch 

(C) 

Input from 
fader (A) 

Transistor 
AC128 

To +ve supply 
(B) 

Output to VR7 
(D) 

Fig. 6: Wiring of the emitter follower stages. Note the necessity 
for screened input and output leads. 

The 5 -pin sockets on the front panel are wired 
so that a 5 -pin stereo source may be used and also 
to allow 3 -pin plugs to be used. To do this, on each 
socket the tags 3 and 4 are connected together; tags 
2 should be connected to the outer braid of the leads 
connecting to the top panel, and it is also advisable 
to connect the number 2 tags on each socket together 
and to take the positive battery supply to these tags. 
The output socket Sk7 is mounted on the rear of the 
cabinet. 

The remainder of the circuit which consists of 
the pre -amplifier and the monitoring amplifier is 
assembled on a single piece of Veroboard which is 
then mounted on the base of the cabinet. The details 
of this board are given in Fig. 7 and the construc- 
tion should present no problems. 

The potentiometer VR9 can be mounted in a 
suitable position on the base of the cabinet; it is 
of the pre -set type and will vary the output to the 
phones. The output provided by this two -stage am- 
plifier should be ample for most purposes. 

When the amplifier has been made it can be 
screwed to the base of the cabinet and any remaining 
wiring completed. 

Finally, the cabinet can be finished -the top 

2 

v 
Output to 
pre -amp 

100 

To `p' SK6 
on pre -amp 

5K5 SK4 SK3 

Fig. 7: Wiring of the main panel. 

SK2 SKI 
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* components list 

Resistors: C6 0.047µF disc ceramic, 20V 

R1 6ßk12 R17 68kû C7 10012F, 15V electrolytic 
R2 330kû R18 47kû C8 50014F, 15V electrolytic 
R3 390k12 R19 330kû C9 100µF, 15V electrolytic 
R4 10161 R20 390kû C10 8µF, 15V electrolytic 
R5 27kû R21 10kû C11 100µF, 15V electrolytic 
R6 68kû R22 27kû C12 8µF, 15V electrolytic 
R7 330kû R23 10kû 
R8 390kû R24 10kû Potentiometers: 
R9 10kû R25 1kû VR1, VR2, VR4, VR6 300k0 log., with switch 
R10 27kû R26 6.8kû VR3, VR5, VR7 10kû lin., with switch 
R11 68kû R27 390kû VR8 25kû log. 

R12 47kû R28 220kû VR9 100kû lin. 

R13 330kû R29 1kû 
R14 390kû R30 220kû Transistors : 

R15 10kû R31 6.8kû TR1-4 AC128 

R16 27kû R32 1 kû TR5, TR6 0C44 
All '- or áW, 10% TR7 0071 

TR8 0081 
Capacitors: 

Cl 
C2 
C3 
C4 
C5 16µF, 15V electrolytic 

2µF, 15V electrolytic 

Miscellaneous 
Seven 5 -pin DIN sockets; four s.p.s.t. toggle 
switches; Veroboard; 18s.w.g. aluminium; PP7 
battery or equiv.; clips for battery; screened wire; 
plywood; Formica for cabinet; knobs etc. 

Output to SK7 

To -ve battery lead `p' 

To phones 
socket SK8 

Input 
from 
C 5 and 
VR8 

To +ve battery lead 

Fig. 8: Layout of the amplifier panel. 

panel being fastened and the back panel screwed 
in place. 

A 9V power supply is required and a PP7 power - 
pack will fit into the cabinet. Alternatively a simple 
power -supply can be made to run off the mains, 

Son 

240V 

On /off v/ 
switch Y(` 

Fig. 9: A suitable power supply. 

details being provided in Fig. 
9. This should preferably be 
mounted in a separate case 
to prevent any mains hum 
being picked up by the cir- 
cuits. 

Testing 
To test each of the chan- 

nels a number of suitable 
sources are required. Plug a 
pair of head -phones into the 
phones socket and switch the 
mixer on by turning the mas- 
ter fader VR7 clockwise. Plug 
a microphone into socket 
Skl, Sk2, Sk3 or Sk5 and 
turn on the appropriate chan- 

nel. For high impedance microphones (crystal) the 
appropriate toggle switch (S3, S5, S7 or S10) should 
be off and conversely on for lower impedances, 
the actual sensitivities having been previously given 
in the table. Adjust the faders to full volume then 
adjust the pre -set control VR9 so that a reasonable 
listening level is obtained without undue distortion. 
The attenuators VR4 and VR6 should be off when 
using microphones. 

To use crystal pick -up, radio, tuner etc. channels 
3 and 4 are used: plug a suitable source into Sk4 
or Sk6 and turn on the attenuators VR4 and VR5; 
these can be adjusted to give a suitable volume level 
with the faders turned fully clockwise. 

Obviously the number of possible combinations of 
devices that can be used with this instrument is 
quite large and it would be pointless enumerating 
them all; the specifications given before will give 
the user a good idea of the range of applications for 
which this could be used. 
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THE P.W. 
DUELE 12 i 

¡HI-FI 
LFIER 

IN THE PREVIOUS ARTICLES DETAILS 
WERE GIVEN ON THE CONSTRUCTION 
OF THE PREAMPLIFIER AND THE METAL- 
WORK FOR THE COMPLETE UNIT. 
THIS FINAL PART WILL DESCRIBE THE 
BUILDING OF THE MAIN AMPLIFIERS 
AND POWER SUPPLY AND A DESCRIP- 
TION OF THE CABINET USED FOR THE 
PROTOTYPE. 

As the P.W. Double -12 is a stereo unit obviously 
two main amplifiers are needed. As mentioned 
in the previous articles a wide range of ready 

built amplifiers are available at very small cost, in 
fact the cost of ready built units is so low that some 
readers may be suspicious of the claims made for 
them, but the author has tried several and found 
them excellent. For the reader who only requires a 
Hi -Fi amplifier and finds construction laborious 
ready built modules may be used. However, many 
constructors, like the author, prefer to build projects 
completely. 

After considering several designs the one chosen 
finally was based on the Peak Sound P.A. 12 -15 
module, available either as a kit or as a ready built 
unit; this gives very high quality at a cost below buy- 
ing the individual components. However a complete 
parts list and building details are given for anybody 
wishing to start from scratch. 

The performance of the P.A. 12 -15 easily exceeds 
the new European DIN standard for Hi -Fi ampli- 
fiers; specially selected high gain output transistors 
are used in closely matched pairs which, together 
with the high degree of negative feedback (43dB), 
contribute to the excellent performance figures 
which were given in some detail in the first part. 
In addition to having very good characteristics the 
module is easily built into a neat and compact unit. 

The circuit 
The theoretical circuit of one channel of the 

main amplifier is shown in Fig. 1. The circuit is a 
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HAL MOORSHEAD 

fairly common configuration for Hi -Fi amplifiers 
and the method of working has been described 
before in PRACTICAL WIRELESS but for those un- 
familiar with the basic operation a brief description 
will be given. 

The signal from the preamplifier is fed to Trl 
(2N4289) which is arranged as a common emitter 
amplifier, the output is d.c. coupled to Tr2 which 
further amplifies the signal (again arranged as a 
common emitter amplifier) to drive the comple- 
mentary pair of driver transistors Tr3 and Tr4. C5, 
which is connected from the collector to the base of 
Tr2, applies a.c. negative feedback and allows the 
top frequencies (above 50kc /s) to fall away. R10, 
TH1 and VR2 provide the correct base biasing for 
the complementary pair. The thermistor (TH1) 
alters the biasing to compensate for temperature 
changes. 

The complementary pair act as phase splitters, 
each driving one of the power transistors Tr5 and 
Tr6 with half the signal, the two outputs appear to- 
gether at the junction of R15 and the collector of 

The chassis holding the power amplifiers on the side with the 
power supply and output capacitors in the centre. 
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Tr6. This combined signal is 
applied via C7, a 1,000µF capacitor 
to the loudspeaker. 

Since the entire amplifier is 
directly coupled d.c. feedback is 
applied to stabilise the circuit from 
the output to the base of Trl via 
R2 and R11. Negative feedback 
is applied through C6 enhancing 
the performance and making the 
output more linear than it would 
be otherwise. 

Construction 
Like the preamplifier and tone 

control panels, the main amplifiers 
are built on a matrix board, 5 X 
31in., the interconnections being 
made using Cir -Kit self adhesive 
copper strip. First lay the strip 
following the layout in Fig. 2 
observing the rules given in the 
first article. Insert the components 
and carefully solder. The output 
transistors are mounted on a heat - 
sink which covers the entire matrix 
board. It is necessary to insulate 
the bodies of these transistors 
(these are connected to the collec- 
tor) from the heatsink using mica 
washers, first having spread both 
sides with a little silicon grease (provided in the kit) 
to ensure good heat conductivity. 

The connections to the output transistors are taken 
by means of wires to the matrixed board; this is 
shown clearly in the photograph. 

Cl 
25úF 

VR1 
25kf1 

R1 
22kn 

2N3704 

R16 
1n 

Tr6 
AD149 

1000y F 

+42V 

2.2kf1 R12 R15 
loon 1n 

47OpF 

2N4289 
Tr5 
A0149 

2N3703 

2N4286 
R3 

33n 

R11 1.8kn 

C6 1000pF 

Fig. 1: The circuit of the power amplifier. 

Ov 

Fig. 2: The component layout of the power supply board. Like 
the preamp. panels they are mounted on matrix board and use 

Cir -Kit for interconnection. 
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The power supply 
The power supply shown in Fig. 3 is very simple 

and any mains transformer with a secondary of 33 
volts at 2 amp. could be used. The bridge rectifier 
is composed of a single unit which is wired directly 
on to tags of the transformer. The mounting of the 
transformer, bridge rectifier and smoothing capaci- 
tor are clearly shown in the photographs of the 
unit; their layout is uncritical and self explanatory. 

The 20V supply to the preamplifier section is taken 
from the output of the power supply (45V), the volt- 
age being dropped by inserting a 5.6k11 resistor in the 

0 
supply line 

0 0' 

AC 
mains SW1 

F1 

T1 

Cl 
2500yF 

50V 

+45V 

ov 
Fig. 3: The circuit of the power supply. 

Interconnection 
The outputs from the preamplifiers are wired 

directly to the power amplifier boards. The output 
from the amplifiers are taken to C7, the 1,000µF 
output capacitor and the other side of this is fed 
firstly back to the board providing negative feedback 
and secondly to the loudspeaker output socket 
through a fuse. It is important that a 1 amp. fuse is 
fitted into the loudspeaker circuit as shorting the 
output will damage the output transistors. The reader 
should refer to the metalwork (in the last issue) for 
the location of the fuse holders and the loudspeaker 
output sockets. 

Setting up the power amplifiers 
It will be noted that there are two preset poten- 

tiometers in the main amplifier circuits and it is 
important that these are correctly set. Before switch- 
ing on set VR1 to the mid -position and VR2 to mini- 
mum resistance. Switch on and measure the voltage 
applied (this should be between 38 and 50V) to the 
amplifiers. Set VR1 so that the voltage between 
chassis and the amplifier side of C7 (1,000µF) is 

* components list 

(POWER SUPPLY, MISCELLANEOUS AND 
EXTRA CIRCUITS) 

Power Supply: Mains transformer, 250V primary 
33V secondary, 2 amp; Silicon bridge rectifier (four 
BY100 rectifiers may be used if difficult to obtain); 
1,0000F smoothing capacitor, 50V working; 1 amp. 
fuse holder. 

Filter Networks: Top cut: 1kû, 15kû (both 
watt, 10 %); 6,800pF; 2,200pF; double pole slider 
switch. Rumble filter: 0.47µF (or 1µF -see text); 
double pole slider switch. 

Miscellaneous: Two 1 amp. fuses with fuse 
holders (for loudspeaker circuit), mains cable, wire 
etc. 
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half the applied voltage plus half a volt. Thus, if 
the applied voltage is 42V VR1 should be set to 
read 21.5V. VR2 should be set to provide an emitter 
current in Tr5 of 50mA in quiescent conditions, that 
is with no signal applied. 

Additional features 
MONO /STEREO SWITCH. Previously it was 

mentioned that a mono /stereo switch should not be 
necessary, but if one is required it is only necessary 
to fit a small slider switch to couple together the 
outputs from the preamplifier panels. There is plenty 
of room to fit the switch on to the front panel. 

SCRATCH FILTER. Some constructors may want 
a scratch filter, especially when old records are 
played. The circuit shown in Fig. 4 provides a cut- 
off at 9kc /s at the rate of 8dB per octave and is 
switched in and out by means of a double pole 
slider switch (one section being used for each 
channel) which again may be fitted to the front panel. 

RUMBLE FILTER. Although a cut-off at the 
lower frequencies is incorporated in the design,, it 
is possible to fit a rumble filter giving a sharp 
cut -off at the lower frequencies. All that is necessary 
is to incorporate a slider switch which switches out 
C6 in the tone control panel and substitutes a 0.47µF 
capacitor in its place. This will begin to cut at 
50c /s and cuts sharply below 30c /s. If a lower cut -off 
frequency is required a 1p.F paper or polystyrene 
capacitor should be used, this will cut sharply below 
about 20c /s. 

6800pF 
2200pF 

Scratch 
n filter 

Fig.4: Additional circuitry for the scratch and rumble filters. 

CORRIGENDA 
In part one components list, the value of R4 in the preamp- 

lifier was given as 82kû: this should read 68kí2 as in 
the circuit diagram. Also all resistors in the preamp. and 
tone control circuits are } watt, 10% miniature types. 
Alternatives to the BC169C were given and among these 
wasthe BC154; this is not suitable 

In the second part the wiring of the input plugs was 
shown incorrectly. Numbering the pins 1 -5 clockwise, on 
both the magnetic and ceramic inputs pins 1 and 2 should 
be joined together and pins 4 and 5 joined. In Part 2, Fig. 2, 
the spacing of the back panel from the bottom of the front 
panel is shown as lin. This should read 11 in. 
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One of the power amplifiers with the heatsink raised. 

Fig. 5: A suggested desdgn for the cabinet made from plywood. 

91/8 

* components list 

(MAIN AMPLIFIERS) 
Resistors: 

R1 22kû R10 1200 
R2 27kû R11 1.8kû 
R3 33û R12 1O0û 
R4 1kû R13 1000 
R5 1kû R14 27û 
R6 2.2kû R15 1 û 1 watt 
R7 3.9kû R16 101 watt 
R8 1kû VR1 25kû preset skeleton pot 
R9 5-6kû VR2 1kû preset skeleton pot 
All resistors except R15 and R16 watt miniature, 
10% tolerance. 

Capacitors: 
Cl 25µF 25V C5 470pF 
C2 25011F 25V C6 1,0ROpF 
C3 25011F 50V C7 1,000µF 50V 
C4 50µF 25V 

Semiconductors: 
Tri 2N4289 Tr4 2N3704 
Tr2 2N4286 Tr5 and Tr6 AD149 
Tr3 2N3703 (All availablefrom Peak Sound) 

Miscellaneous: 
Matrix board 5 x 3in., Cir- Kit strip, TH1 (Thermi- 
stor) Siemens K151; Heatsink (Peak Sound), mica 
washers. 

The cabinet 
The cabinet for the Double -12 is extremely simple 

and can be made in an hour or two. The heat out- 
put from the unit, even at full output, is so small 
that ventilation holes are unecessary. It is suggested 
that good quality plywood is used and if desired 

Mahogany or Gaboon -faced ply could be used. 
93'8 The arrangement of the chassis enables it to 

be slipped into the cabinet, slightly recessing 
the front panel and allowing it to be 

screwed in. Details are shown in Fig. 5. 

1/4 thickness 

144 thickness 

Outer members protrude 
3/8 at front end only 

¿91/8 

evel led edges on the 
nse of outer members 

Conclusion 
The P.W. Double -12, when 

completed, should be an 
excellent amplifier capable 
of faithfully reproducing the 
input. If used with good 
speakers, many of which are 
now available at reasonable 
prices, the builder will have 
an excellent Hi -Fi set -up at 
a very low cost. Any queries 
will be answered by the 
author if accompanied by a 
current query coupon and 
a stamped. self addressed 
envelope. 

Due to pressure on space the 
second part of the PULSE CIR- 

CUITS series has been held over 
till next month. 

105 

www.americanradiohistory.com

www.americanradiohistory.com


P.W. GUIDE TO rf TT __r, 
PART 6 

Part 5 last month basic transistor operation was 
outlined and the simple alloy junction transistor 
described. This month we shall look at the more 

refined types of transistor giving improved performance. 

Mesa Transistors 
Drift transistors differ from alloy transistors in that 

the impurity concentration varies across the base region. 
This is achieved by diffusing the base region on to the 
main collector region and thus obtaining a greater con- 
centration of impurity at the emitter, which is sub- 
sequently alloyed to the base region. The base thickness 
is carefully controlled and the varying concentration has 
the effect of a drift field which reduces the transit time of 
electrons or holes in the base region. The frequency 
response is considerably increased and operation up to 
1,000Mc /s has been achieved. 

Base 
Alloy 

N-type pellets 

Metal . . 

header iiiiiniiiiiiiiiiiiiiiii 

Emitter 

P-type 

Collector 
Fig. 1: Mesa transistor con- 

struction. 

(a) 1018 (b) 105 
Fig. 2: Typical low -power 

transistor encapsulations. 

Figure 1 shows a drift transistor construction which 
derives its name from its shape. This resembles a flat - 
topped mountain or mesa. In this construction a slice of 
p -type material is heated and placed in an atmosphere of 
n -type impurity such as aluminium until the aluminium 
has diffused into the slice to form an n -type base region. 
The base connection is made by alloying an n -type pellet 
whilst the emitter junction and connection is made by 
alloying a p -type pellet. The resulting p -n -p transistor is 
then bonded to a metal header which often forms part 
of the encapsulation to give good heat dissipation. The 
whole unit is hermetically sealed in a metal encapsul- 
ation of the familiar TO -5 or TO -18 style shown in Fig. 
2 or for power transistors the TO -3 or TO -66 encap- 
sulations shown in Fig. 3. Other encapsulations are used 
but these are almost regarded as the standard casings 
except for special purpose applications. 

Mesa construction is used for both germanium and 
silicon transistors but as the diffusion of p -type impur- 
ities into n -type germanium is long and impractical 
germanium n -p -n transistors are not formed by diffusion 
techniques. Both p- and n -type diffusions are possible 
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with silicon and hence silicon transistors of either type 
are available. Also the double -diffused mesa construc- 
tion shown in Fig. 4 is used extensively in order to 
control the emitter junction thickness and impurity level. 
And as the reverse leakage current is considerably lower 
and the maximum operating temperature considerably 
higher for silicon transistors they are rapidly superseding 
germanium transistors as general purpose devices. 

Emitter 

Í 

u 

Emitter 

Base Collector Base Collector 
(a) T03 case (b)1068 case 

Diffused emitter 

c F"i 
Fig. 3: Power transistor Fig. 4: Double diffused 

silicon n -p -n transistor. encapsulations. 

For power transistors the drift transistor construction 
brings difficulties due to secondary breakdown. This 
phenomenon is due to currents which flow in the tran- 
sistor during switch -off. The current on rapid switch -off 
is localised at the circumference of the junction and in 
power devices the high currents cause the junction to 
break down. This effect is minimised if a drift field is not 
used and hence a homogeneous, rather than drift, epit- 
axial or surface layer is diffused. These homotaxial 
transistors using the mesa construction are used for 
power devices. 

With the popularity of silicon mesa transistors a fur- 
ther step in construction was to produce transistors by 
diffusion techniques alone -using the production of 
silicon dioxide, which resists diffusion and is also a 
good insulator, to form the basis of a photographic and 
etching method of construction. This resulted in the 
planar epitaxial form of construction. 

Planar Transistors 
Planar transistors are formed by the epitaxial planar 

construction shown in Fig. 5. The name derives from 
planar, meaning in planes; and epitaxial, for surface. 
The technique starts with n -type material which forms 
the collector region. A silicon dioxide layer is then 
formed by passing superheated steam over the slice which 
ultimately will produce several hundred transistors. The 
silicon dioxide is selectively etched away and the base 
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SOLDER ON 
WITH 

CN 15 Watts. Ideal for miniature and micro from miniature soldering. 18 interchangeable spare 
. 

rom b62, its available from .040" (1mm) up to 3/16" 
For 240, 220, 110, 50 or 24 volts.' 

If you want the best in soldering, Antex irons are for you. 
Pin point precision, fingertip control, interchangeable bits 
that slide over the elements and do not stick, sharp heat at 
the tip, reliable elements and full availability of spares. 
World -wide users, both enthusiasts and professionals solder 
with Antex. It's time you joined them. 
Antex soldering irons are stocked by quality electrical 
dealers, or order direct from Antex by sending Cash. A free 
colour catalogue will be supplied on request. 

PRECISION MINIATURE 
SOLDERING IRONS 

Antex, Mayflower House, Plymouth, Devon 
Telephone : Plymouth 67377/8. Telex 45296. Giro No.258 1000 

Model CN 240/2 
15 watts - 240 volts 
Fitted with nickel plated bit (3/32') and in 
handy transparent pack. From Electrical 3-1r- 
and Radio Shops or send cash to Antex. 

Complete precision 
soldering kit 

This kit -in a rigid plastic 
"tool -box" - contains 
everything you need for 
precision soldering. 

Model CN 15 watts 
miniature iron, fitted 
Y}" bit. 
Interchangeable spare 
bit's. h". yÿ ". 

Reel of resin -cored 
solder 
Felt cleaning pad 

Stand for soldering iron 

Space for stowage of 
lead and plug 

PLUS 36 -page booklet on 
"How -to- Solder" -a mine 

of information for amateur 
and professional. 

From Electrical and Radio 
Shops or 
send cash 49,6 to Antex. 

G 18 watts. Ideal for miniature work on 
production linee. Interchangeable spare 
bits, 3/32 ". 1/8 ", 3/16 ". arid 1/4 ". For 240, 
220 or 110 volts. 32/8. 

E 20 watts. Fitted with 1,4" bit. 
Interchangeable spare bib 3/32'. 1/8", 
3/16 ". For 240, 220, 110 c,' 24 volts.from 35/. 

ES 26 watts. Fitted with 1/8" bit. 
Interchangeable bits 3/32', 3/18" and 1/4'. 
Ideal for high speed pro :uction linea. 
For 240, 220, 110, 24 or 12 volts. from 35/. 

..._..-.-- 
F 40 watts. Fitted 5/16" bit. 
Interchangeable bits 1/4". 3/16 ". 1/8". 3/32" 
Very high temperature hon. Available 
for 240. 220, 110, 24 or . 1 volts. from 42/6 
Spare bits and elements for all models 
and voltages immediate y available from stock. II1111111111111111111 

Telephone: ,- 11111111111111t11111111 

IN 

Please Send me the Antex colour catalogue To: Antex, Mayflower House, Plymouth, Devon 
Please'send me the following irons 

Quantity Model Bit Size Volts Price I enclose cheque /P.O. /cash value 

NAME 

ADDRESS 
P. W.6. 
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Fully guaranteed 
Individually packed 

VALVES 
A2134 8/- 
ABS 61- 
ARP3 8/- 
ARP12 8/6 
ARTP1 el- 
ATP4 8/8 
AZ31 9/6 
BD78 40/- 
BL63 10/- 
BT36 16/- 
BT46 150/- 
BT83 86/- 
CV102 8/- 
CV103 4/- 
CV316 
(matched 
paire) 120/- 
(7V316 
(Single) 50/- 
0131 7/6 
D41 8/8 
D77 8/- 
DA100 88 
DAF90 7/6 
DD41 4/- 
DET20 8/- 
DET26 10/- 
DF91 8/- 
DF92 2/6 
DF96 7/6 
DK92 9/- 
DK98 8/- 
DIä3 8/- 
DL92 4/- 
DL93 4/- 
DL94 6/6 
DL96 8/- 
D1P10 18/- 
DY88 6/- 
DY87 6/6 
BOF 18/- 
B88CC 8/- 
590CC 8/- 
E9111 7/- 
E92CC 6/- 
5180CC 7/- 
E182CC 18/- 
51148 8/6 
EA76 7/- 
EABC80 6/- 
EAC91 8/- 
EAF42 9/8 
EB91 e/- 
EBC33 8/- 
EBC41 9/- 
EBC81 6/6 
EBF80 7/6 
EBF83 8/6 
EBF89 8/- 
5063 M- 
EMO 4/- 
ECM 4/- 
5091 8/- 
ECM 12/- 
5CC36 16/8 
ECC4o 10/9 
50081 4/- 
ECC82 4/8 
&*71788 5/6 
50084 6/- 
130086 5/6 
50086 8l- 
5CC88 7/- 
E0091 4/- 
500189 9/9 
ECF80 6/6 

ECF82 8/6 KT86 18/6 
BCH8611/- KT87 46/- 
ECH42 10/- KT71 7/6 
ECH81 5/9 KT76 7/- 
5*7583 8/8 KT88 87/- 
ECL80 7/6 515133 7/- 
SCIAI 6/- L88 8/- 
ECL88 10/9 M114 6/- 
ROL88 8/6 M1141 8/- 
EF86 8/8 MHLD6 7/6 
EF37A 8/- Ñ3 /um) 6/- 4 8/- 
EF40 9/9 N78 15/- 
EF41 9/9 OA2 8/- 
EP42 18/8 OB2 8/- 
EF60 4/6 0313 7/- 
5F80 4/6 

e/- EF86 616 
5F88 6/8 OZ4A 6/- 

P41 7/- EF89 6/- PABC80 7/6 EF91 8/- 

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 Tabee and Special Valves. U.H. Orders 
up to 10/ -, 1/ -; 10 /- to 81, 2/ -; over 81, 2/- per 81; over 03 post tree. C.O.D. 4 / -extra brand 

ALL valves 

guaranteed 

R01-240A UU5 7/- X66 7/8 184 6/- 6A174G 6/- 
88/- UY21 10/6 X76M 7/- 186 4/8 6B261M40/- 

6P81 8/8 UY41 7/- X118 8/- 1T4 8/- 6B262M86/- 
BTV20/40 UY86 6/9 %146 8/- 2A8 6/- 5B2543140/- 

60/- Y248A/1K 583 6/6 21)21 4/9 6B/266K 
BTV280/80 190/- 166 4 - 3A4 4/- 86 /- 

90/- VL883186/- Z800U 89/- 6E4WOA 5R4GY 9/- 
8II2160A VP23 3/6 280117 86/- 27/6 5T4 7/- 

10/- VP183 9/- 59001 18/- 3B7 6/- 61740 4/6 
TD0420 VR99 7/5 11322 80/- 3B24 14/- 6V40 7/8 

VR106/80 106GT 8/- 3D6 8/- 1X40 8/6 
TP72 6/- 8/- 1D8GT 6/- 3E29 60/- 6 '1301' 6/8 
TP26 6/- VR160/30 10613T 6/- 3Q4 8/- 5Y8WGB 
TT11 8/- 8/- 11.4 2/6 8Q60T 8/- 
TT16 66/- V1789 7/- 1LA8 8/- 384 5/9 5Y8WGTB 
TTRS146/- W118 8/- 11.06 7/- 3V4 6/6 

W119 9/- 1LH4 4/- 4D1 4/- 5Z4G 7/6 
TZ200218Ì- X65 5/- 156 8/- 5A173G 5/- 6AB7 4/- 

TRANSISTORS, ZENER 
PC88 10/8 OASI 8/- EF92 2/6 PC97 9/- 0A7 4/- EF96 6/- 1'0900 9/8 OA10 8/- EF183 8/8 p0084 8/8 0A47 2/6 BF184 7/- pCC89 9/8 0A70 8/- EH90 7/6 P0018910/9 0A71 2/- EL31 15/- PCF80 6/8 0A73 8/6 ELIO S/9 POF82 6/8 0A74 2/- EL34 10/8 PCF84 9/8 0A79 8/8 ELSA 6/- PCF86 9/8 0A81 8/- EL38 24/- pCF801 9/- OAK 9/- EL41 10/8 PCF802 9/- 0A200 2/6 EL42 11/- pCF80518/6 0A202 8/8 ELIO 8/- pCF80814/8 0A210 7/8 51.81 9/9 PCF80814/6 0A211 9/6 ELM 4/9 PCL81 9/- 0.1520011/- ELS6 6/- PCL82 7/- 0AZ20110/- 

EL96 6/8 PCL83 10/8 0A5202 to 
EL360 88/- P01.84 8/6 0.12208 8/6 
5M31 6/- PCL85 8/6 055207 9/6 5310 7/- PC1.86 8/6 045208 to 
53181 8/- PFL200 0135213 6/6 
5M84 7/- 18/- 0A2228 to 
5M87 11/- PL36 10/9 00222610/- 5592 5/- PL81 10/9 0016 15/- 
13131774 80/- PL82 8/- 0022 10/- 
SY61 7/6 P2.83 6/9 0023 18/8 
5Y86 8/6 P1.84 8/8 0026 7/8 
EY88 8/6 PL600 18/8 OCAB 6/- 
5591 2/6 P%4 14/- 
5540 7/6 PX26 12/8 1712/14 7/- 
EZ41 8/6 PY33 9/8 1718 6/- 
EZ80 5/- PY80 6/- U26 14/6 
EZ81 5/- PY81 6/8 7728 14/8 
FW60 PY82 5/9 1727 8/- 

8/- PY83 6/6 1762 418 
FW4/800 PY88 7/- 1781 8/- 

10/- PY800 9/- 17191 14/- 
0/371K PY01 9/- 17404 6/- 

67/8 QQV08-10 17801 19/6 
01/870K 19/- UABC808/- 

80/- QQV08-40 UAF42 10/6 
060120 20/- 86/- 173041 9/8 
0120/1B QQV08-40A UBF80 818 

86/- 100/- UBF89 7/- 
054 46/- Q8150-16 170085 7/- 
01750 88/- 7/6 170980 9/8 
OZ132 9/8 Q896/10 6/- IICH4210/- 
GZ34 11/6 Q81200 10/- 1701181 7/- 
H80 8/6 Q81202 8/- IICL82 7/6 
HL23DD QVO4/7 8/- 17CL83 10/8 

6/- QQZO4-16 F41 10/8 
HL41 4/- 

13141 
67/6 IIF80 7/- 

HVR2 9/- R10 17/6 17F89 8/9 
KT8C 82/6 R17 8/6 171Á1 9/9 
KT63 4/- R19 7/8 171,84 8/8 

0028 18/6 
0029 16/- 
0035 10/- 
0038 12 /6 
0038 5/- 
0041 ß1- 
0C42 5/- 
0044 4/- 
0045 8/6 
0070 4/- 
0071 3/- 
0012 5/- 
0073 6/- 
0076 6/- 
0078 5/- 
0081 5/- 
0081D 8/- 
OC81DM8/- 
0082 8/- 
0082DM8/- 
0083 5/- 
00333B ß/- 
0084 5/- 
00122 10/- 
00189 7/6 
00140 9/6 
00169 51- 
00170 5/- 
00171 6/- 

00172 7/6 ÁD14916/- 
00200 7/6 AE51115 /- 
00201 10 /- AEY1212 /6 
00202 12/6 51114 6/6 
00203 10/6 51115 6/- 
00204 17/6 AF116 6/8 
00206 17/6 51117 6/- 
1021 8/6 51118 10 /- 
IN21B 5/- ÁF124 7/6 
1525 12/- 51125 6/6 
11.143 4/- ÁF126 ß/- 
1N70 4/- ÁF127 6/- 
2N458A 7/- ÁF189 10/- 
25686 7/6 ÁF178 12/6 
251090 7/6 AFY19 22/8 
251091 9/6 A0Y26 6/8 
251306 7/6 58Y28 6/6 
2N1307 7/6 58521 12/6 
28303 10 /- A8523 80 /- 
55512 4/- ßC107 8/- 
AC126 6/8 BCY31 8/6 
AC127 7/8 BFY61 8/- 
AC128 6/8 BFY62 5/- 
AC176 7/6 BBY27 6/6 
ACY17 8/6 B8Y28 5/- 
ACY18 6/8 BBY61 7/6 
ACY19 8/6 BYZ13 6/- 
ACY28 4/8 BYZ16 80/- 
AD140 16/- BYZ16 16/- 

AC7 8/- 6CW4 18 /- 12AT8 4/8 77 6/6 
AGI 2/8 6D6 8/- 12ÁT7 4/- 78 6/- 
A07 6/- 6E6 8/- 12AT7WA 80 5/8 
AH8 11/6 655.8 9/- 6/6 81 9/- An 8/- 6E777 7/- I2Á177 4/8 83 14/- 
AK6 5/- 6123 18 /- 12AV6 5/6 84 5/- 
AK8 18 /8 6F601 8/- 125X7 8/- 85A2 7/6 
AK7 6/- 8160 4/- 12AX7WA 282A 85 
AK8 6/- 681 8/- 10 /- 307A 5/6 
AL6 8/- 6980 5/- 12AY7 10 /- 318C 26/- 
AL6W 7/- 6F12 4/- 1213A8 8/- 857A 70/- 
AM6 2/6 6F13 6/- 12556 6/9 36858 80 /- 
AM6 8/- 6F17 5/- 12ßH7 8/6 398A 87/6 
ANS 20 /- 6F32 8/- 1208 8/- 446 8/- 
AN8 10 /- 6F33 80/- 1251 17/- 703A 0/- 
AQ6 5/6 6060 2/6 12H6 8/- 708Á 20 /- 
AQ5W 9/- 61160T 1/9 123701' 6/8 7165 60/- 
AS6 6/- 6116M 8/- 12570T 7/6 717A 8/- 

6J4WA 19/- 12ß850 8/- 803 80 /- 
825 7/- 12Q70T 5/- 807 9/- 
6J60T 61- 12807 7/- 808 8/- 

31111A 12/6 636 8/6 12807 4/6 813 75/- 
JKI9A 22/8 636W 8/- 128117 8/- 815 85/- 
31120A 17/8 6370 6/- 12837 4/- 829B 60 /- 
31121A 12/6 637M 8/- 12857 5/6 832A 45/- 
311100B15/- 65001 8/- 1281.7017/- 843 6/- 
MAT100 7/9 6K7 6/- 128N70T 866A 15/- 
MAT101 8/6 6570 2/- 8/8 884 10 /- 
MPF10211 /- 6570T 4/9 128117 6/- 954 4/6 
MPF103 9/8 MSG/ 4/- 13D1 4/- 956 2/6 
MPF10410/- 65801' 7/8 13135 5/6 966 2/- 
MPF10610/6 6K26ß16/- 1487 15 /- 967 5/- 
BA8608AF 61.60 6/- 19AQ5 6/9 958A 4/- 

12 /6 8L3WOB 1952 12/6 991 6/- 
13AS310AF 12 /- 1903 40/- 1622 17/- 

6L70 4/- 1906 20/- 1626 8/- 
X8101 16/8 

61.34 8/- 19114 70/- 1829 4/6 
6570 5/9 20A1 85/- 2051 5/- 

Zß11 5/- 61'25 18/- 20F4 20/6 2729 26/- 
5 Range 687 7/- 26130T 7/8 4048C 35/- 
Zeaerdiodes 613A7 7/- 26140 9/8 43130 20 /- 

8 /Bea. 68A70T 6/8 2626 8/6 5678 10/- 
ZIA range 8507 7/- 2.155601 6/- 5678 10 /- 

7/8 ea. 880701' 5/- 28D7 6/- 6896 6/- 
Z3B Range 6807 6/- 30016 15/- 6704 9/- 

8/- es. 13837 6/- 30017 16 /- 5728 7/- 
ZL range 66./76T 8/8 30018 15/- 6938 22 /6 

6/- ea. 68175 6/8 SOF6 16/- 6067 10 /- 
Es range 6857 7/- 30FL1 12 /8 6060 5/8 

7/6 ea 
68N76T 6/- 091.1319/8 6065 81- 

6ÁB7(1 14/- 68Q76T 7/8 30FL14 15/6 6080 27/8 
8AT6 4/6 6887 81- 80L16 17/8 6146 28/- 
6AU6 6/9 8V60 8/6 30L17 17/8 80135 85/- 
6AX4 8/- 61601 8/- 301'12 16/8 8020 80/- 
6H7 6/8 6V6M 8/- 30P19 14/- 9001 3/- 
6H4(1 16/- 8 %4 4/9 30PL1 14/- 9002 4/6 
61380 2/6 61I60 6/- 301'L1318 /- 9003 8/6 
61356 4/8 6X501' 5/6 30PL1415 /- 9004 2/6 
6ßA7 12 /6 6Y60 8/- 33A /1015 9006 2/6 
6ßE6 5/8 6 -3012 14/- 9/- C.E. Tubes 
61336 8/6 654 5/- 351601' 8/- E4604/B/16 
6537 7/- 7B7 7/- 35W4 6/- 70/- 
6BL7GTA 706 12/8 3553 10 /- 093 75/- 

11/- 706 6/- 355401' 7/6 VCR97 82 /6 
6BQ7A 4/- 707 6/- 365501' 8/- VCR139A 
61357 9/- 7F8W 12/6 37 4/- 80/- 
6Bß8 10 /- 7117 5/6 38 4/- VCR51750 /- 
6BW6 1816 7Q7 71- 42 5/- VCR617B 
6BW7 18 /- 7V7 5/- 50006087/8 65/- 
604 8/6 7Y4 9/8 60E36 12/- VCR617C 
6080 2/6 754 4/8 601,601 8/6 46/- 
6C60T 8/- 9D6 8/8 67 8/- 601'1 80/- 
608 4/- 10F9 9/- 68 8/- 6FP7 28/7 
8C80 6/6 10P14 17/8 59 6/- Photo Tubes 
8056 7/- 11E2 80 /- 73 5/6 0816 12/6 
6CL6 9/9 12A6 8/8 76 5/- 631626 45/- 

DIODES etc. 
CH81/10 6/- 
CR81/20 9/6 
CRB1/010/- 
CR81/36 

11/6 
CR81/40 

CR83/06 8%8 
0ße3/0 

10/- 
CR63/30 

11/6 
CR8626/026 

16/- 
CR83/40 

12/6 
084B 26/- 
0E1103 4/6 
6ET116 9/- 
051116 8/6 
0ET872 8/- 
0E1880 9/- 
GEX54 2/6 
036M 4/8 
6T43 6/- 
01.108 10/- 
H06001 2/- 
3K10A 15/- 
JK10B 16/- 

DC MOVING COIL METERS 
2001.tA 2' round panel sealed .. 
1mA 2" round panel sealed .. 

, 5mA 2' round clip fix panel or prof. 
10.0 -10mA 2 }" round panel .. .. 
0-lOmA 2 }' round panel .. . . 

50mA 25" square panel .. 
75mA 2 }" plug-In .. .. .. 
100mA 11" prof .. 
100mA 1 }' round panel . . 

100mA 2 }" round panel 
500mA 2 }'round panel .. 
2 amp 2' round panel .. 

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

(01) 743 4946 

R.F. METERS 
120mA 2 1" round panel 
4 amp 2" round panel 

t8/9 
n/6 
20/- 
17/6 
17/6 
25/- 
14/- 
17/6 
17/4 
19/- 
17/4 
22/4 

.. MI- 

.. 22/6 

29/41& AERIALS each consisting of ten lit. óln. 
dia. tubular screw -In sections. 11ft. (6- section) whip 
aerial with adaptor to fit the 71n. rod, Insulated base, 
stay plate and stay assemblies, pegs, reamer, hammer, 
etc. Absolutely brand new and complete ready to 
erect. In canvas bag. £7.26. P. 6 P. 10/6. 

FIELD TELEPHONES TYPE "F^ housed In portable 
wooden cases. Excellent for communication In- and 
out -doors for up to 10 miles. For pair including bat- 
teries and 1 /6th mile field cable on drum. Completely 
new, £7.10.0. Slightly used, £0.10.0. Carriage 10/ -. 

ALL OVERSEAS ENQUIRIES AND ORDERS 
Please address to 

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

Tel.: 01 -743 0899 

BUILD YOUR CIRCUITS 

Oil 

VEROBORRD 
-the Universal Wiring Board - 
obtainable from your local Retailer 
Trade enquiries to: 
NORMAN ROSE (ELECTRICAL) LTD. 
8 St. Chad's Place, Gray's Inn Road, London, W.C.1 
Technical enquiries to: 
VERO ELECTRONICS LTD. 
Industrial Estate, Chandler's Ford, Hants 
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low AMPLIFIER 
88Aß3, 10W. PUSH -PULL OUTPUT. TW99 OUTPUT TRANSFORMER. 4 
VALVE: 5994, 50081, 51.90 (2). FULLY CONSTRUCTED ON C11Á8819. NEW 
AND BOXED WITH CIRCUIT DRAWING. 22.10.0. P. A P. 10/ -. 
MIXER UNITS. Type 18. H.F. M.F. L.F. Valve V882. 10 / -. P. & P. 2/8. 
FLEXIBLE METAL TUBING. Galvanised. fin. Int. diem. 86/ -. 1000. P. & P. 7/6. 
FIELD TELEPHONES TYPE "F ". 82/8. P. & P. 7/6. 
CHASSIS UNIT. 13 valves: E0082 (6), EB91 (6), EF91 (2). 60 Resistors. Capacitors 
etc. Valve Cane and Bases. Multicon Plugs. 80 / -. P. & P. 6/ -. 
RESISTORS. Mixed parcel of 200.20/ -. P. & P. 2/6. 
RESISTORS. Variable. Mixed parcel of 30. 80/ -. P. & P. 2/8. 
TRANSFORMERS. 88TR 894. Pri. 220.230.230V. Secondary 8.3V (2a), 300.390 - 
390V (36mA), 80.90 -100V (1OmA). 0 / -. P. & P. 5/ -. 
98T13078. Primary 220.230V. Secondary 33V (0.5a), 6.3V (2a), 226- 0.225V (27mA) 
SW-. P. & P. 5 / -. 

S.A.E. FULL LIST 

STATUS SUPPLIES 
STATUS HOUSE. WILKINSON AVENUE, BLACKPOOL 
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Base 

Emitter Aluminium 

%/////i MU /////// MIll%//// ie 
VaZa12& tfeie 

Silicon dioxide 
2nd diffusion (Ntype) 
1st diffusion (P -type) 

Ntype substrate 

%.// / // 

H / D 

Fig. 5: Epitaxial planar transistor construction. 

region formed by using a p -type impurity which diffuses 
where the silicon dioxide was removed. The slice is then 
re- oxidised to renew the dioxide layer and the emitter 
region etched away, an n -type diffusion then forming 
the emitter region. The slice is next diced into the sep- 
arate transistor chips and the chips bonded to a metal 
header to which the lead -out wires are connected. The 
connections are joined to the lead -out wires by fine wires 
ultrasonic or heat bonded to the separate regions on the 
chip. 

The whole device is encapsulated in a metal case of 
the TO -5 or power TO -3 type. Alternatively the chip is 

encapsulated in the new plastic encapsulations some of 
which are shown in Fig. 6. These plastic encapsula- 
tions are of very recent origin and have considerably 
lowered the price of industrial and commercial tran- 
sistors but are at present not acceptable for military 
ratings. 

The advantage of the planar construction is reliable 
control of physical parameters and hence better yields of 
the desired types of transistor. They have good high 
frequency characteristics, and by using a technique of 
producing multi- emitter regions to reduce the effects of 

Table 1 : Standard Semiconductor Designations 

First Letter 
A Germanium 
B Silicon 
C Group III -V material 
R Photoconductive cells and Hall effect devices 

or materials 

Second Letter 
A Diode 
C A.F. transistor 
D Power transistor, a.f. 
E Tunnel diode 
F H.F. transistor 
H Field probe 
K Hall generator 
L H.F. power transistor 
M Hall generator (modulator or multiplier) 
P Control and switching device, low power 
S Switching transistor 
T Power control and switching device 
U Switching power transistor 
Z Zener diode 

0 
b 

0 0 
C2 e 

(a) Ferranti (b) Fairchild 

{-1-114 

ó ó ó 

(c) Motorola (d) Texas Insts. (e) 

11 

k\Ns 
Collector 

Emitter 

RCA power transistor 

Fig. 6: Common epoxy resin encapsulations. 

secondary breakdown high power operation can be 
obtained. 

The construction shown in Fig. 5 is a low frequency 
device: for higher frequencies a more complex geometry 
is used. 

Designation 
With all transistors the device number is printed on 

the case. Initially, numbering was individual to each 
manufacturer as was the order and spacing of the lead - 
out wires. Now however some standardisation of casing 
in the TO -3, TO -5 etc. style has been achieved and lead - 
out wire connections are as shown in Figs. 2 and 4. 

Plastic cases have yet to be standardised. 
Designations have standardised around the JEDEC 

system in the USA., such as the 2N1132 or 2N series, 
and in Europe the standard ACY, BFY etc. series. It is 
hoped that the European standard will prevail since the 
2N series carries no meaning in the number whilst the 
European standard contains worthwhile information in 
the first two letters. The first letter indicates the material 
used in the construction and the second the general 
device type. The convention is detailed in Table 1. 

Parameters and Cost 
Thousands of different types of transistor are produced 

and this profusion is bewildering to say the least. If 
however we examine the main circuit parameters we 
find that in all but the most specialised applications a 
great many are interchangeable. The fundamental para- 
meters to be considered in connection with interchange- 
ability are: (1) construction and material (n -p -n, p -n -p 
-Si, Ge) ; (2) maximum voltage (WE° max) ; (3) maxi- 
mum current (Ic max); (4) power rating (PT); (5) fre- 
quency response (fr); (6) current gain (hFE, lite, ce). 

The construction and material are important since 
n -p -n and p -n -p transistors are not interchangeableunless 
all the transistors are reversed -together with polarised 
components and the supply voltage. Although silicon 
transistors can be used in place of germanium ones, often 
the bias supplies require alteration as the base emitter 
volt drop is 02 -0.3V for germanium and 0.6 -0.7V for 
silicon. 

Provided the maximum voltage and current are not 
exceeded any transistor may be used and the frequency 
characteristics should match. Power rating is important 
and in general for the same case size silicon transistors 
can replace germanium types. Providing these require- 
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ments are met current gain matching can be determined 
by simple substitution. 

In specialist applications, such as switching, the sat- 
uration volt drop VCE sat is important but again sub- 
stitution is usually a sufficient test. 

Many transistors are interchangeable and the experi- 
menter should never be deterred from trial and error as 
a means of determining whether an available type can be 
used. 

Why there are so many different types is a question 
which is highly relevant. This is due to the large number 
of manufacturers and the yield of several types from 
each basic production unit. From this it can be seen that 
the cost of a transistor depends largely on the produc- 
tion yield, parameters and market requirement for a 
given type. Specialist devices are expensive but general 
purpose widely used transistors are cheap. Transistors 
with specialist parameters are often expensive simply 
because the demand is small. Therefore only popular 
devices should be used in circuit design. 

General purpose low frequency transistors are available 
at 2s. 6d. to 5s. but £5 can be the price of similar devices. 
Power transistors range from 7s. to £2 for low frequency 
types but from £5 to £37 for high frequency working. 
Low power high frequency types are available at from 
10s. to £10 for 1,000Mc /s. High voltage devices at low 
power are available from 4s. 6d. to £3. For silicon tran- 
sistors generally n -p -n types are cheaper than p -n -p and 
plastic encapsulated devices are often half the price of 
their metal -cased counterparts. 

The Future 
As techniques improve and demand increases tran- 

sistor prices will fall. Plastic encapsulation will find 
widespread application whilst the demand for germanium 
devices, exept in specialist applications, will fall. 

It is entirely probable that improved manufacture of 
f.e.t.s will considerably affect transistor usage whilst 
further inventions are likely to render obsolete the con- 
struction and application of transistors as we know them 
today. 

TO BE CONTINUED 

PRACTICAL TEL 
IN THE JUNE ISSUE 

INTEGRATED CIRCUIT 
TV HEARING AID 

An easy-to-assemble hearing aid which is completely 
independent of the TV set. Uses a high- impedance 
f.e.t. i.c. input stage. 

A.G.C. FAULTS 
A thorough survey of contrast and gain faults with 
rapid fault location guide. 

EARLY TV CAMERA TUBES 
An account of the development of the first broadcast - 
quality TV camera tubes. 

VIDEO CIRCUIT TESTING 
How to trace faults in the video amplifier, detector, 
interference limiter and tube biasing circuits. 

ON SALE MAY 23 

1 io 

THE 

MW COLUMN 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlII1IIlIIIIIIIIIIIIlII1II 

ALTHOUGH when we are talking about MW 
DX we are generally referring to signals from 
North or South America, Africa or Asia, there are some interesting and rare catches to be had within continental Europe. There are 34 distinct countries in Europe with MW broadcasting stations (two coun- 

tries, San Marino and Liechtenstein have none) and of course many of these are easily heard even during daylight. During the evening the band is crammed 
with over a thousand stations and to pick out the unusual ones takes perhaps even more skill and patience than waiting until conditions are favourable for transatlantic signals. 

Listen out for the Azores, Portuguese islands in the Atlantic with four stations, CSA97(836); CSB81 (1570); CSB80(1394) and the US Forces Station 
(1500). The Faroes, Danish islands north of the Shet- lands, can sometimes be heard before close down at 2000 hrs. on 548. Iceland can be heard fairly 
easily over its LW stations but for the purist there are several MW stations, most of these are of flea - power but the stations on 665 and 737 are occasion- 
ally heard. 

Gibraltar has been heard, but very rarely, on 1484, the International Common Frequency, broadcasting 
in English and Spanish. Although Manx Radio using only 50W is heard fairly well in Lancashire and North Wales on good equipment it can be heard during daylight throughout the country on 1295 when the BBC European Service on the same frequency 
is not on the air. 

The only other countries that could possibly be classed as DX areas are Greece, Malta and Turkey, 
Greece broadcasting on 665, 728, 791 and 1007. There 
are several other low- powered stations but these are rarely heard. The VOA station on Rhodes can easily 
be heard on 1259 in a variety of languages. Turkey 
has two stations in Europe, a high power one on 
701 and a 2kW one on 963. Malta can be heard occasionally through the BBC Relay on 1178 in Arabic but there are two other stations, BFBS on 1425 and Radio Malta on 1214; due to BBC Radio 
I using 1214 Radio Malta would indeed be a prize catch. 

Searching for these Europeans should be ideal for the enthusiast who doesn't fancy the idea of waiting 
till after midnight before even starting. 

Radio Andorra on 701 is reported to be testing with English programmes after midnight and if this 
ever gets off the ground they may try to become a second Radio Luxembourg. Several of the European 
stations have English programmes in the late even- 
ing as a limited sort of overseas service, and all these 
will readily confirm and will send schedules. In the 
case of the Eastern European stations they will often 
send literature for years. The author is still receiving 
programme schedules, free records and competition 
forms from Radio Budapest even though only one 
report was sent -eight years ago! 

European stations can also often provide a guide 
to the general conditions. If stations in Portugal and 
Spain are heard clearly the reception path across the 
Atlantic will usually be good. IM 
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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. Size 6} x 1} z 
Sain. Tunable over both Medium and Long Waves 
with extended Y.W. band for easier tuning of 
Luxembourg, etc. All first grade componente- 
7 stages -6 translator. and 2 diodes, supersensitive 
ferrite rod aerial, fine tone moving coil speaker, 
also Personal 'Earpiece with switched eocket for 
private i Easy build plane and parts price 
list 1/6 (FREE ßE i 

Total building costs 

4 4' 6 P " P. 

316 

transona five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND (to 50 

metres approx.) PORTABLE 
WITH SPEAKER AND EARPIECE 

Attractive case with red speaker grille. Size 66 x 
4 {in. z 1 }in. 7 etagee -6 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 Bret 

«en e 

com 
(mE &E with uny 

build plane and parts price 
Uri 

super seven 
THREE WAVEBAND PORTABLE 

WITH 3in. SPEAKER 

Attractive case else 7} x 6{ x 1 }ln. with gilt 
fitting.. The Ideal radio for home or outdoors. 
Covers Medium and Long Waves and Trawler 
Band. Special circuit incorporating 2 H.F. Stage., 
push pull output, ferrite rod aerial, 7 transistor. 
and 2 diodes, Sin. speaker (will drive larger 
speaker) and all tiret grade components. Easy 
build plane and parts price list 2/- (FREE with 
Parts). (Personal Earpiece with ewltched socket for 
private listening 6/- extra.) 

Total building costs 

47'6 P.39P. 

Extra Y.W. band for 
easier tuning of Luxembourg, 
etc. Built in ferrite rod aerial for 
Medium and Long Waves. 5 Section 221n. 
chrome plated telescopic aerial for Short Wavee- 
can be angled and rotated for peak B.W. Iletening. Socket 
for Car Aerial. Powerful push pull output. 7 transietore and '2 

diodes Including Micro -Alloy B.F. Tranuletore. Famous mak. 7 x 4in. P.M. speaker for 
rich -tone volume. Air spaced ganged tuning cemdeneer. Volume on /off control wave 
change switches and tuning control. Attractive .aee with carrying handle. 
Size 9 z 7 z din. approx. First grade componente. 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 
foe private Iletrnlng 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 gilt fittings. Size 74 z 6{ x 
1 }in. Tunable on Medium and Long waves, two 
short 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 
trawletore and 2 diode. including Micro-Alloy B.F. 
Transistors etc. (Carrying strap 1/6 extra). Easy 
build plane and parte price list 2/- (FREE with 
parta). (Personal Earpiece with switched socket for 
private listening 5/- extra.) 

Total building costs 

79'6 P.4/6 
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 

8 stages -6 trauateters and 2 diodes. 
Covers Medium and Long Wave.. Top 
quality 31tn. Loudspeaker for quality 
output and also with Personal Earpiece 
with switched eocket for private listen- 
ing. Two H.F. stages for extra boost. 
R igh "Q ".Ferrite Rod Aerial. Pneh -pua 
output. Handsome pocket eiae cage with 
gilt fitting,. Size 64 x 4 z tin. Easy build 
plans and parte price list 2/- (FREE 
with parts). 

Total building costs 

6 9' 6 P. 
4/3 

Et P. 

RADIO EXCHANGE CO 
61 HIGH STREET, BEDFCRD. Tel. 0234 52367 

I enclose £ please send items marked 

ROAMER SEVEN 

TRANSONA FIVE 

POCKET FIVE 

E 
Cl 

ROAMER SIX 

SUPER SEVEN 

MELODY SIX 

Parts price list and plans for 

Name 

Address 

PW6 

L J 
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another 
amazing 

newmart 
scoop 

purchase 
A frustrated manufacturers French export 
order enables us to give you what is 
undoubtedly the finest package deal in 
this country today. 
The world famous British made Deluxe 
Balfour 4 speed auto change record 
player deck (grey finish) incorporating an 
automatic stylus cleaner and unique 
arm locking device, compatible cartridge 
enabling you to play stereo records on 
mono without damage to the record, or 
for an extra 15/ you may have the 
stereo version of this cartridge. In 
addition there is supplied, at no extra 
charge, a 45 r.p.m. auto change adaptor 
which will enable you to dispense with 
the centres of your 45 r.p.m. records 
should you desire to do so. This unit 
is mounted on a magnificent luxury teak 
veneered plinth which will accept the 
Garrard SPC1 cover or similar type. 

NELECTRONICS Dept. JUN 9 
30132, Shudehill ,Manchester4.Tel:0618327710 

15,Whitechapel, Liverpool. Tel: 051236 0738 

All this comes to you for the amazingly 
low price of 9¡ gns. (post and packing 
10/ ). which cuts normal prices by 50%. 
Deck with cartridge less plinth (template 
for cut out supplied) 7 gns. (post and 
packing 10/ ). 
Remember this offer is exclusive to 
".EWMART. 

EWMA 
112 

BI -PAK SEMICONDUCTORS 
500 CHESHAM HOUSE, 

150 REGENT ST., LONDON, W.1. 
KING OF THE PAKS 

SUPER PAKS 

Unequalled Value Er Quality 
BI -PAK NEW- UNTESTED 

SEMICONDUCTORS 
Satisfaction GUARANTEED in Every Pak, or money back. 

PAK NO. 
Ul 120 Glass Sub -min. General Purpose Germanium Diodes 10 /- 
U2 60 Mixed Germanium Transistors AF /RF 10 /- 
U3 75 Germanium Gold Bonded Diodes sim. 0A5, 0A47 10/- 
U4 40 Germanium Transistors like 0081, AC128 10 /- 
U6 60 200mA Sub -min. Sil. Diodes 10/- 
U8 40 Silicon Planar Transistors NPN sim. BSY95A, 2N706 10 /- 
U7 16 Silicon Rectifiers Top -Hat 750mA up to 1000V 10 /- 
U8 60 Sil. Planar Diodes 250mA OA/200/202 10/- 
U9 20 Mixed Volts 1 Watt Zener Diodes 10/- 
Ull 30 PNP Silicon Planar Transistors TO -5 sim. 2N1132 10 /- 
U12 12 Silicon Rectifiers EPDXY BY126 /127 10 /- 
U13 30 PNP -NPN Sil. Transistors 0C200 & 2S104 10 /- 
U14 150 Mixed Silicon and Germanium Diodes 10 /- 
U15 30 NPN Silicon Planar Transistors TO -5 sim. 2N697 10 /- 
U16 10 3-Amp Silicon Rectifiers Stud Type up to 1000 PIV 10/- 
U17 30 Germanium PNP AF Transistors TO -5 like ACY 17 -22 10 /- 
U18 8 8 -Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 10 /- 
U19 30 Silicon NPN Transistors like BC108 10 /- 
U20 12 1.5 Amp Silicon Rectifiers Top Hat up to 1000 PIV 10 /- 
U21 30 A. F. Germanium alloy Transistors 2G300 Series &OC71 10 /- 
U22 10 1 -Airp Glass Min. Silicon Rectifiers High Volts 10 /- 
U23 30 Madt's like MAT Series PNP Transistors 10 /- 
U24 20 Germanium 1 -Amp Rectifiers GJM up to 300 PIV 10/- 
U25 25 300 Mc /s NPN Silicon Transistors 2N708, BSY27 10 /- 
U26 30 Fast Switching Silicon Diodes like IN914 Micro -min 10/- 
U28 Experimenters' Assortment of Integrated Circuits, un- 

tested. Gates, Flip -Flops, Registers, etc. 8 Assorted 
Pieces 20/- 

U29 10 1 Amp SCR's TO -5 can up to 600 PIV CRSI /25 -600 20/- 
U30 15 Plastic Silicon Planar trans. NPN 2N2924- 2N2926 10 /t 
U31 20 Sil. Planar NPN trans. low noise 2N3707 10 /- 
U32 25 Zener diodes 400mW DO -7 case mixed lilts. 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 8/8 
AC126-7-8 2/6 
AF116-117 .. 8/6 
AF139 10/- 
AL102 16/- 
BC107-8-9 6/- 
BFY50-51-52. . . 7/6 
BSY26-7 8/6 
BBY28-9 4/6 
B8Y95-95A , . . . 4/6 
0C22-25 6/- 
0026-35 6/- 
0C28-29 7/6 
0044-45 1/9 
0071-81 1/6 
0072-76 2/8 
OC81D-82D . 2/8 
00,82 2/6 
00140 6/- 
00170 2/6 
00171 8/8 
00201 7/6 
OBP12-60 6/6 
OCP71 8/6 
OA6-10 1/9 

OA70 1/8 
0A79 1/9 
0A81-85 1/6 
OA91 1/3 
OA95 1/9 
0A200 8/- 
OA202 8/6 
2N696-7 6/- 
2N708 8/6 
2N708 5/- 
2N2160 16/- 
2N2648 16/- 
3N2712 5/6 
2N2928 8/6 
MAT100-101 . . . 8/- 
MAT120-121 . . 8/6 
8T140 8/- 
8T141 4/- 

SIL. RECTS TESTED 
PIV 750mA 3A l0A 30A 

60 1/- 2/9 4/8 9/6 
100 1/8 8/8 4/6 16/- 
200 1/9 4/- 4/9 80/- 
300 8/8 4/6 6/8 28/- 
400 2/6 6/8 7/6 25/- 
500 8/- 6/- 8/8 80/- 
600 8/8 8/9 9/- 87/- 
800 8/6 7/6 11 /- 40/- 

1000 6/- 9/8 12/6 60/- 
1200 6/6 11/6 16/- - 
PRINTED CIRCUITS 

EX- COMPUTER 
Packed with eemlcon- 
ductore and componente, 
10 bonnie give a guaran- 
teed 30 tram and 30 
diodes. Our pelee 10 boards 
10/ -. Plue 21- P. a P. 

UNIJUNCTION 
11146 Egvt.2N2646, 
Egvt.TI843 

7/6 

FET's 
2N3819 10/- 
2N3820 25/- 
MPF105 8/- 

AD161 -168 NPN -PNP 
Comp. Pair 12/6 pr. 

28034 16/- ea. 

TESTED SCR's 
PIV 1 AMP 7A 16A 30A 
25 
50 

100 
200 
300 
400 
500 
600 

7/6 - 80/- 
7/6 8/6 10/6 86/- 
8/6 10 /- 16/- 45/- 

12 /6 16/- 20 /- 66/- 
16/- 20 /- 25/- - 
17/6 26/- 86/- 80/- 
80/- 40/- 46/- 96 /- - 40/- 50/- - 

INTEGRATED 
CIRCUITS 

I.0. Operational Amplifier 
with sense output. 
Type 7010. Ideal for P.E. 
projects. 8 Lead TO -5 case. 
Full Data. One Price 12 /6 
each. 5 off 1lb. each. Large 
qty prices quoted for. 
Fairchild Epoxy TO-5 8 
Lead. I. C. 
uL900 Buffer 10 /6 
uL914 Duel Gate 10/8 
uL923 J.K. Flip -Flop 14/- 
I.C. Data Circolte etc. 1/6 
Mullord I.C. Amplifiers 
TAA243 ORP.AMP. 70/- 
TAA203 Min AP Amp 18/8 
TAA293 G.P. Amp 26/- 
RCA CA3020 
Audio Amp 12 /- 

TRANSISTOR EQUIVALENT BOOK 
52 page, of Cross Reference, for transistors and diodes, 
types Include British, European, American and Japaneee. 
Specially imported by BI -PAK 10 /- each. 

PLEASE NOTE. -To Avoid any further Increased Foetal 
Charge. to our Customers and enable us to keep our 'By Return Postal Service" which is second to none, we have re- organized and stream- lined our Despatch Order Department and we now request you to send all your orders together with your remittance. Direct to our Warehouse and Despatch Department, postal addreee :-BI-PAK SEMICONDUCTORS, Despatch Dept., P.O. BOX 8, WARE, HERTS. Postage and Packing Still 1/- per order. Minimum Order 10/ -. 
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A 
SLIMLINE 
SUPERMET 

F. G. RAYER *** 

POCKET receivers often use reflexed t.r.f. circuits, 
and although these can give good results, some 
constructors may prefer a superhet. The one des- 

cribed here is built with standard and readily available 
transistor type components, and is approximately 
41 x 21 x lin. external dimensions, including battery. It 
is a 4- transistor superhet circuit giving excellent head- 
phone results. 

Figure 1 is the circuit, the aerial Ll and oscillator coil 
L2 being tuned by a midget 192 /78pF ganged capacitor, 
fitted with 15pF trimmers. AF117 transistors are used in 
mixer and i.f. stage, and IFT1 is double- tuned. IFT2 is 
single -tuned, and works into the emitter detector/ 
amplifier Tr3. Automatic gain control bias to Tr2 is 
through R6. This type of circuit performs very well, and 
Tr4 is an audio amplifier, giving adequate output for 
phones or a personal earpiece. 
The receiver is wired in three sections, and fitted to- 
gether afterwards. 

(1) 41 x 2lin. front panel, carrying ferrite rod, vol- 
ume control with switch, and ganged capacitor. 

(2) Mixer and intermediate frequency amplifier, as- 
sembled on an insulated board 3 -* x lin. 

(3) Detector /audio amplifier, on a 11 x lin. board. 
If alternative components are used, it would be wise to 

see that these will fit, as there is only a little free space. 

Front Panel 
The panel is wired as in Fig. 2, the mixer, i.f. and 

audio sections being omitted. VR1 is mounted with a 
small bolt so that it will project through a slot in the 
case side. VC1 /2 is attached with two bolts. 

The aerial listed is for a longer rod, and the ferrite rod 
actually needed here is 21 to 21in. long, and lin. in 
diameter. A piece this size was broken from a longer rod 
by gripping the rod quite tightly 21ín. from one end in a 
vice, and snapping it off. The rod is fixed by a band of 
insulating material, which passes round it at one end, 
and is secured with a bolt. 

The aerial and oscillator coil L2 are of a type intended 
for 208pF aerial tuning, and 176pF with a series padder 
in the oscillator section. The ganged capacitor used here 
has an aerial section tag A, rotor tag E, and oscillator 
section tag O, Fig. 2, and alignment was found satis- 
factory. No series padder is used with L2. For the AF117 
mixer transistor, the base coupling winding requires 
four turns. Aerials made for other transistors may have 
more turns here. If so, turns should be removed. 

Leads to Ll can be solid wire, arranged to permit a 
little movement of Ll on the ferrite rod, if required later. 

The Mixer /IF Section 
A piece of *in. paxolin sheet is cut and drilled to 

take the components as in Fig. 3. With the oscillator 
coil L2, a coloured dot is between pins 1 and 6. Pins on 
the i.f.t.s have closer spacing between 1 and 2, and 5 and 
6. These components need to be fitted over holes so that 
the cores can be reached. Tags from the metal cans of 
L2, IFT1 and IFT2 are wired together and to the posi- 
tive or "earth" line of the receiver. 

Insulated sleeving should be placed on all leads. The 
transistors are fitted last, passing their leads down 
through the correct holes. Put on suitable pieces of 
sleeving, bend the leads over, and solder them to the 
other circuit points, afterwards snipping off unwanted 
wire. Be sure that transistor leads on top of the board 
cannot touch each other, or bare parts. Pieces of sleev- 
ing about 1 to fin. long can be put on these leads in 
advance. 
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Fig. 1: Circuit of the Slimline Superhet, suitable for driving headphones or a personal earpiece. 

The finished mixer /i.f. section is later attached to the 
panel by two small, countersunk 8BA bolts, which pass 
through the brackets in Fig. 3. These brackets are cut 
from thin metal, drilled, and soldered in place. One is 
soldered to the can tag of IFT1, while the second bracket 
is soldered to a can tag and pin 5 of IFT2. 

C2, C3, C5, R3, R7, VC1 /2 (E) and VR1 /S1 are all 
joined near IFT1 (Fig. 3), and a lead passes down 
through the board to the earth (positive) line, Fig. 2. 

When the mixer /i.f. section is fixed to the panel, the 
four adjustable cores can be reached with a suitable 
insulated tool. 

Cl is wired to Ll green tag, and the earth circuits 
made to VC1 /2 and VR1 /S1, as mentioned (Fig. 2). A 
wire is prepared to run from pin 6 of IFT1 to R6. 
Other leads will run to the negative line at R8 and RIO, 
and from the positive line of the i.f. section to positive 
on the audio circuit board. 

Detector and Amplifier 
Tr3 and Tr4 are on the audio amplifier board, Fig. 

4. This is cut away to clear the milled rim of VR1. When 
this section is completed, it is mounted with a small bolt 
and spacer. 

A lead passes from Tr3 emitter to pin 4 of IFT2. R6 
is connected to pin 6 of IFT1. Leads run from C7 to 
VR1, and from C8 to R9, which is soldered directly to 
VR1 as in Fig. 2. 

Battery negative goes to R8/R10, and also the mixer/ 
i.f. section at pin 3 of IFT2. Battery positive is con- 
nected to Si, as in Fig. 2. The insulated strip, with snap 
fasteners, from an old battery can be used as battery 
connector. Remember to observe the polarity shown on 
the battery. 

Two leads run from R10 (negative line) and the 
collector of Tr4. These connect to a miniature jack, for 
the headphones or a personal earpiece. 

When the two small circuit boards have been fixed to 
the panel, the receiver should be tested, and i.f., aerial 
and oscillator circuits adjusted. 
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* components list 

C9 
32N 

R12 
1k11 

Si 

on/off 

Resistors: 
R1 47kû R7 1kû 
R2 6.8k11 R8 27kû 
R3 1.2kû R9 2.2kû 
R4 10kû R10 47kû 
R5 1kû R11 10kû 
R6 47kû R12 1kû 
VR1 5kû miniature log. pot. with switch 
All resistors I watt 10% 

Capacitors: 
Cl 0.02µF 150V Hunts miniature 
C2 0.04µF 150V Hunts miniature 
C3 0.02µF 150V Hunts miniature 
C4 10µF 6V electrolytic 
C5 0.04µF 150V Hunts miniature 
C6 0.01µF 150V Hunts miniature 
C7 41/F 6V electrolytic 
C8 2µF 6V electrolytic 
C9 32µF 6V electrolytic 
VC1 /VC2 /TC1/TC2 Jackson Delemin 192/78pF 
with 15pF trimmers 

Coils and Transformers: 
L1 Weyrad RA2W (medium wave only) 
L2 Weyrad P50/1 AC 
IFT1 Denco IFT 18 /465 
IFT2 Denco IFT 14/465 

Transistors: 
Tri AF117 
Tr2 AF117 

Tr3 NKT252 
Tr4 NKT252 

Miscellaneous: 
-din. sheet paxolin. Miniature jack and plug. 
PP3 battery. Knob, 1 mm sleeving, etc. 
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green Li 
S7 

ii Ig;l Y 
IIII 

I II I i I Illllld 

audio amp. 

white and ellow 

R9 
(to 
C8 
+ve 

i f.t.2 

battery -ve supply mixer /i.f. panel 

Fig. 2: General layout and inter - module wiring. 

Alignment 
A modulated 465kHz signal may be injected at the 

base of Trl, and the cores of IFTI and IFT2 rotated for 
best volume. If alignment is so far in error that no 
signals are obtained by this means, inject at 5 on 
IFTI and adjust the core of IFT2. Then inject at 2 on 
IFTI and adjust the second core. Afterwards inject at 
Trl base or collector, and adjust the first core of IFTI, 
and check adjustment of all cores. 

To make these adjustments without a signal genera- 
tor, tune in a transmission and rotate the cores for best 
volume. This is afterwards checked with a weak signal. 

To align L1 and L2, first unscrew TC1 and TC2 
about half -way. Set VC 1 /2 at maximum capacitance, 
and rotate the core of L2 to set the low- frequency band 

to VC1, o, in X VC2 3% i i 
t VR1 n 

R2 R1 R3 S1 R7 C4 16 \ 8 

i.f.t. 2 

0 

green 

Cl 
green 

j to R6 -9V 
C3 C5 R4 

\ to R6 

to e of 
Tr3 
to e 
of Tr3 

4 

to VC2 
R3 C4 bracket R7 

Fig. 3: The r.f. and ff. amplifier component board. 

bracket 

edge to about 600kHz (or so 
that Radio 3 ús tuned with 
VCI /2 nearly closed). At the 
same time move L1 on the rod 
for best results. 

Open VC1 /2 to near minimum 
capacity, and adjust TC1 and 
TC2 for best results with a 
I,500kHz signal from the gener- 
ator, or for reception of Radio 
Luxembourg. 

Adjustments should be re- 
peated, and checked over the 
band, for best results. 

Case 
Using hin. thick paxolin 

throughout, the top and bottom 
of the case are cut to 41 x ¡in., 
one piece being cut to clear VR1. 
The sides are 2sin. long by ¡in. 
wide, and are cemented to the 
panel. 

The terminal head X, Fig. 
2, is fixed to the panel by 

means of a very short countersunk bolt. A screw is run 
into this terminal head from behind, to hold the back of 
the case. 

Patterned material as used for covering boxes, etc., 
was cut to cover the front panel and sides, and to fold 
over about }in. or so inside the case. 

to 
syz 

output 

OI to R9 

/R11 i Ce 

1 
R10 - C 7---7--t 

+ RB' 

output 

to R9 

1 /2in 

C6 

to 
X tin 

+ve 
to 

line on 
to 

i.f.t.1 
6 

/ báttté to 6 
on i.f.t.1 

Fig. 4: The detector and audio stages. 

c be 
Tr3 

to 
VR1 

to 4 
on i.ft.2 

Tuning Dial 
The dial had white markings on a black background, 

from Set 6 (Dials) "Radio Constructor" panel transfers. 
The tuning knob is a 1 kin diameter knob, with a white 

spot placed near the edge, to read against the tuning 
scale. A very small knob makes tuning rather critical. 

The back of the receiver is 2 x 4Iin., with a hole 
drilled opposite terminal head X. Some small pieces of 
paxolin are cemented to the inside of the back, and rest 
inside the case when the back is in place. It is then held 
correctly in position by the single bolt. 
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MANY engineers who could build a valve amplifier 
without the need to refer to a circuit diagram feel 
totally lost when tackling transistor power output 

stages. Part of the trouble is due to the nature of the 
transistor, so easily damaged by excessive current and 
requiring heatsinks to avoid excessive temperature rise, 
and part to the confusing stream of different transistor 
characteristics which have been used in the past. This 
article attempts to clear up some of those difficulties. 

The Need for Power Output 
When an amplifier is used to drive the deflection 

plates of a cathode ray tube, the amplifier has to raise 
and lower the voltage on the plates, but, because the 
plates have no other connections, the amplifier does not 
have to supply any current. If the same amplifier had to 
raise and lower the voltage across a resistor, it would also 
have to raise and lower the current through the resistor, 
because the voltage across any resistor is its resistance 
times the current through it (V =IR), which is Ohm's 
law. 

When an amplifier has to supply both voltage and 
current signals, and the maximum voltage signal occurs 
at the same time as the maximum current signal (as it 
must with a resistor) or nearly at the same time (with 
loudspeakers), then the amplifier is supplying power. 
This power can be measured in a variety of ways. If 

oscilloscopes, will give readings for voltage and current 
which cannot be multiplied so readily, and a conversion 
table is given. 

The need to supply both voltage and current restricts 
the sort of amplifier which we can use. Suppose, for 
example, we have a valve with an anode load of 100k1ì 
and a line voltage of 1,000V. Then with no current 
through the valve, the anode voltage is 1,000V, and with 
10mA flowing the anode voltage is OV. This stage can 
give a voltage signal of 1,000V but a current signal of 
only 10mA, since these are the ranges of voltage and 
current available, so that it would be totally unsuitable 
for delivering large amounts of power to a load of 
3 ohms (for example). 

Matching Loads 
Any amplifying device, valve or transistor, has an 

internal impedance, which measures its resistance to 
current flowing through it and in some cases restricts 
the amount of signal current flowing. When triode 
valves are used, the maximum power output is obtained 
when the load resistance R1 equals the internal resistance 
Ra. This piece of advice was so thoroughly drilled into 
the heads of designers in the valve era that it still 
persists even now that the use of triodes for output 
stages is practically obsolete. Pentode valves deliver a 
signal current that is almost constant despite changes in 

TRANSIST R 

the amplifier supplies its power to a resistor, the resistor 
will be heated by the power and the temperature rise 
can be used to measure the amount of power used or 
dissipated, provided we know what amount of power 
causes a given temperature. rise. This method is often 
used for microwave amplifiers when other readings are 
difficult. Alternatively we may measure the voltage 
across the resistor and current through it with a meter 
which reads r.m.s. units and multiply the two together 
to give power. When volts d.c. are multiplied by amps 
d.c., the result is power in watts. R.M.S. meters are 
a.c. meters which are scaled so that the same multi- 
plication gives the correct result in watts for a sine wave, 
but other waveforms, and other meters or cathode ray 

Table I 

When using a meter which measures in peak volts 
and is scaled in R.M.S. volts (for example, any 
moving coil and rectifier type of meter). 

Waveform To find power 
Sine V x A as read on meter 
Sawtooth 2/3 x V x A 
Square 2 x V x A 
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anode voltage, which is another way of saying that they 
have a high internal impedance. 

On the maximum power theory, they would require 
a very high load impedance for maximum power. This 
is true, but a slightly smaller power can be delivered at 
much less distortion into a smaller load, and this is the 
value of load recommended for such valves. Transistors 
are a separate case again; the signal current is almost 
independent of collector voltage (high impedance) but 
very high currents can pass at quite low voltages. 

This point often causes confusion; the "high im- 
pendance" transistor passes high currents at low 
voltages, which seems to indicate low impedance, but 
we are talking of two different things. The impedance 
is represented by the change of current with collector 
voltage for a voltage change g j fixed bias; impedance change. 
When we bias the transistor full on and measure the 
voltage across it and the current through it and do the 
same sum of 

volts 
we are simply measuring the current 

resistance of the transistor to d.c., not to signals. This 
quantity should be called Perveance. It is well known to 
the user of transmitting valves used with positive grid 
voltages because it indicates the current which the valve 
can supply at low anode voltages. 

All this means that our matching of transistors must 
be for best undistorted output and that it is unwise to 
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bias a transistor hard on while the full line voltage is on 
the collectors, since a very high current will flow. 

Single- ended Stages 
When a single valve or transistor or a group wired in 

parallel is used to deliver power to a load, this is termed 
a single -ended stage. We bias such a stage so that the 
bias current is about half the maximum current we wish 
to take from the output, and we load so that the voltage 
at anode or collector is minimum (about 30V for 
a valve, 1V for a transistor) at maximum current. 
If the load we wish to use differs from the calculated 
ideal load, we use a transformer for matching, with a 

turns ratio N:1 equal to 
Primary load 

Secondary load 
where N is the 

ratio of primary turns to secondary turns. With valves, 
this procedure is quick and straightforward; with tran- 
sistors, almost always impossible. To start with, when a 
valve is biased, and no signal is being amplified, there is 
power dissipated in the valve equal to anode voltage 
times anode current. This power appears when the 
current in the valve strikes the anode and heats it up; 
this heat must be lost by radiation, but does not affect 
the working of the valve, since electrons move through 
the vacuum unaffected by the temperature of their sur- 
roundings. When a transistor is biased in this way, the 
heat is generated inside the semiconductor crystal and 

spreads throughout it. The effect of this is to make the 
crystal more conducting so that more heat is generated, 
and the situation can end up with the whole crystal 
melting, a catastrophe called Thermal Runaway. 

A fair degree of protection can be obtained if the bias 
can also change with temperature, or can be regulated to 
keep the current fairly constant. This may involve a 
thermistor to reduce bias (Fig. 1) as temperature in- 
creases (the thermistor being attached to the transistor 
to short its temperature) or biasing with a network which 
holds the base at a constant voltage and using an 
emitter resistor so that any increase of emitter current 
automatically reduces bias (Fig. 2). The second method 
is better, since the emitter resistor can be chosen to 
prevent excessive current ever flowing, but the emitter 
resistor dissipates some power so that less can be used 
in the load. 

Another method which has been used is to rectify 
some of the output signal and use it to increase the bias 
current when large signals are being amplified. In this 
way a low bias can be set for normal use without ex- 
cessive distortion on large signals. This method, called 
sliding bias, is seldom seen due to the difficulties of set- 
ting the time constants of the rectifying circuit so that 
the response is quick enough to avoid undue distortion 
at the start of a loud passage and yet slow enough to 
avoid oscillation due to feedback of signal. A typical 
sliding bias circuit is shown in Fig. 3. 

Single -ended output stages are wasteful in the sense 

I. R. SINCLAIR 

OUTPUT STAGES 

RS T1 

ci 

R2 R3 

+ve 

Fig. 1: A single -ended stage 
using thermistor compensa- 
tion. If the voltage at A is less 
than half the line voltage, 
thermal runaway cannot cause 
damage. R3 may be used as the 
load if bias current can be 
passed through the load (not 
suitable for use with a 

loudspeaker) 

Fig. 2: A transformer coupled 
output stage. R3 is usually 
small, 1 -1051, depending on 
the bias current so that about 
0.5 volt is dropped across it. 
R1 and R2 are low value 
resistors, and R2 may be a 
thermistor for greater pro- 
tection. R3 could be a torch 

bulb. 

Fig. 3: A sliding hies 
amplifier. The current 
fed back by the rectifier 
must exceed the input 
signal current, and Cl 
must be chosen so that 
there is not too much 
time -lag between the 
signal and bias. Too 
small a value of C will 
cause severe distortion 
of low frequencies. 
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that the bias causes most of the wattage to be dissipated 
in the transistor and very little in the load, though they 
are fairly cheap in terms of component costs. Their 
main application is in car radios, where the bias current 
is only a small load on the power supply. When power is 
supplied by rectifying a.c., single -ended stages are seldom 
used because the large steady current demand makes it 
very difficult to obtain a supply free from mains hum. 

Push -Pull Transformer -coupled 
The basic circuit is shown in Fig. 4. The transistor 

may be biased in Class A, meaning a bias current of 
about half of the maximum signal current required, in 

Bon 
+ 200f1 
variable 

In 

Fig. 4: A push-pull transformer coupled amplifier. 

which case the disadvantages are the same as for the 
single -ended stage, excessive heat, danger of thermal 
runaway and large standing current drawn from the 
power supply. The use of push -pull does, however, avoid 
the hum from the power supply appearing in the output 
signal (provided it is not present in the input signal). 

The bias can be reduced, so that the transistors work 

Fig. 5: A re- arrangement of Fig. 4 which is useful where a low 
supply voltage has to be used. The voltage at each collector 
becomes double the supply. 

1'8 

in Class AB, with both conducting but not passing as 
much as half of maximum signal current or in Class B 
where the bias current is almost zero, and each tran- 
sistor conducts only when the signal input is in the for- 
ward direction of bias. The class AB circuit of Fig. 5 is 
capable of good results, and the transformer is easily 
made, yet this circuit does not seem to have been widely 
used, despite its very close resemblance to the equivalent 
valve circuit. Perhaps this has been due to the wide 
publicity given to circuits (dealt with later) which use no 
transformers, but which do not necessarily benefit 
thereby. The circuit of Fig. 5 is extremely useful where 
supply voltage is limited, as the effect of the trans- 
former is to make the maximum voltage at each collec- 
tor double the supply voltage. 

Class B circuits can be used, but distort badly at low 
signal levels. They are useful in devices such as loud 
hailers or guitar amplifiers but not when close re- 
semblance to the original sound is required. 

The Totem -pole Circuit 
Officially this circuit is known in this country as the 

"single -ended Push Pull ", but the American name is 
much more descriptive. In outline, the circuit is as in 
Fig. 6. Two transistors are connected in series and driven 
so that they conduct alter- 
nately. Such an arrange- 
ment could be used in 
Class A, but is usually 
used in Class AB or B, and 
is the output stage used in 
the majority of transistor 
amplifiers. No output 
transformer is required, 
though, in some American 
designs, an autotransfor- 
mer output is used so that 
loads of different impe- 
dances can be used. When 
the load is coupled dir- 
ectly, one transistor con- 
nects the load to line 
voltage when conducting 
and the other connects the 
load to earth. In most 
designs, the load is the 
greatest impedance in the 
circuit, and very large currents can flow through the 
output transistors if a signal is applied to them with a 
low impedance load connected or the load shorted. For 
this reason, output circuits of this type need protection 
against excessive current, usually in the form of low 
ohmage resistors, fuses or lamps in the emitter of the 
output transistors. 

Summing up the output power and transistor dis- 
sipation for transistors used in this circuit: 

Power Out =V R a 

RI 
Power Dissipated =A x V° Q 

Sine wave "Music" Square wave 
A is 1/40 1/50 1/30 

The Totem -pole circuit can be seen in three distinct 
forms, depending mainly on the way in which the input 
is applied: by a transformer, by driving transistors, or 
as a single phase input to a complementary pair output. 

-ve 

In 

4 
Fig. 6: A single -ended push - 
pull or totem -pole amplifier. 

Load 

NEXT MONTH: TRANSFORMERLESS 
AMPLIFIERS AND THERMAL CALCULATIONS 
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L R TM Editor dosa not necessarily endorse the views expressed by correspondents. s. 

Turning a deaf ear! 
At the risk of making a com- 

plicated situation even more incom- 
prehensible I would like to call 
attention to certain aspects of Mr. 
Iain Smith's letter published in 
February. 

He states that, apart from certain 
cheap amplifiers which include a 
"loudness" control as a gimmick, 
many manufacturers provide this 
facility on their equipment under 
the misconceived notion that some 
compensation should exist to boost 
bass frequencies when the volume 
is reduced. In practice he suggests 
that this is not required because, 
for example, during a live concert 
if one moved from the front towards 
the back of the auditorium the 
sound would normally appear to 
fall with more noticeable loss in the 
lower frequency range. This, of 
course, is quite true. But then it 
presupposes that the situation is 
always of this form and that the 
intention is to make the sound seem 
a long way off whenever an ampli- 
fier has its gain reduced. It further 
suggests that it should be normal 
to shift the apparent sound source 
every time we adjust the volume 
control! And perhaps, even more 
ludicrously, that whenever an or- 
chestra decides to play quietly it 
suddenly moves en masse to per- 
form in some remote position 
outside the hall! 

Fundamentally (provided we re- 
main seated) none of these "loud- 
ness" distortions seem to occur 
during a live performance -why? 
We are all aware that an orchestra 
can deliberately create the illusion 
of playing a long distance away, 
but it can equally well play quietly 
and not give this impression. This, 
I suggest, is brought about by the 
effect of normal audition among the 
members of the orchestra; i.e. they 
are only able to create these effects 
by consciously monitoring (in con- 
junction with the conductor) the 
sounds they make and adjusting the 
amplitude accordingly. All these 
amplitude adjustments are neces- 
sarily made with reference to what 
the conductor's concept is of the 
sound produced by his orchestra 
playing at "full voice". 

However, "we in our living 
rooms" cannot use the "full voice" 
reference without blowing several 
windows out, so naturally we keep 
the volume level much lower. By 

doing this, though, we automati- 
cally change the reference point, 
but forget that our hearing response 
remains substantially the same. 
Therefore if, for example, we are 
listening to a recording of some 
music which up till now has 
remained at a satisfactory level, 
and then suddenly drops to a low 
intensity during a quiet passage, it 
will now sound far off and quite 
unrealistic. The only way in which 
this can be countered is by judicious 
use of a loudness control. It then 
matters little where the initial 
reference is. 

Incidentally, Mr. Smith does not 
seem to mention that to a slightly 
less extent the ears' response also 
falls off with reduction in the 
intensity of treble. Most manu- 
facturers take care of this in their 
design of loudness correction cir- 
cuits.-G. C. Brown (Hampshire). 

A lady replies 
While leafing through my hus- 

band's copy of PRACTICAL WIRELESS, 
the contents of which are invariably 
beyond the comprehension of my 
housewife's brain, I noticed among 
the letters one concerning loudness 
control. 

I would point out to any reader 
who considers that the further away 
one sits from an orchestra at a live 
performance, the less bass one 
hears, that this is not entirely true. 
Casting my mind back to my school 
days, when I was a regular concert- 
goer, it seems to me that one's 
distance from the orchestra is com- 
pensated for by the acoustics of the 
concert-hall. I am thinking in 
particular of the Free Trade Hall in 
Manchester, where - our pocket 
money limited us to the cheapest 
seats, either the very back of the 
"Gods" or the front eight rows of 
the stalls. I can't honestly remember 
noticing any difference in the 
amount of bass that came over nor 
did it seem to me that the sound 
heard at the very back was murky 
or obscure, as Mr. Iain Smith 
suggests. This may, of course, be 
due to the fact that I am a music - 
lover, not an electronics enthusiast. 

Having made this admission I 
would like to state my reasons for 
writing. My husband is at the 
moment, constructing a hi -fi unit, 
and since he asked my opinion as 
to whether the loudness control 

was an improvement, I gave the 
matter a little consideration and 
now feel that I am as well qualified 
as most electronics experts and 
amateurs to state my views on what 
is, after all, a matter of individual 
taste. -Susan Jebb (Warwickshire). 

The (w)hole truth? 
That you should publish an arti- 

cle and a letter (B. R. Meredith, 
March P.W.) stating that hole 
theory is fiction shows editorial 
irresponsibility, I believe. To com- 
pare thermionic valve action to 
transistor action is as irrelevant as 
to compare the working of steam 
and diesel engines. It is a fact 
(unfortunately ?) that the action of 
semiconductor devices cannot be 
explained quantitatively without 
holes. Current flow in semiconduc- 
tors does take place by two distinct 
mechanisms. I can just believe that 
Mr. Meredith may be able to des- 
cribe qualitatively transistor action 
without direct reference to holes. I 
defy him to produce a plausible 
explanation of the Hall Effect with- 
out introducing the concept of 
holes. Simple experiments based on 
this effect prove that there are in 
deed two different conduction 
processes in semiconductor materi- 
als. 

It is certainly beyond the scope of 
your magazine to consider the band 
theory of solids in sufficient quan- 
titative detail to demonstrate the 
existence of the hole. But you should 
not lead your readers astray by 
printing such dogmatic letters as 
Mr. Meredith's without comment. 

I do not class myself as an "ac- 
knowledged expert" : I am a third 
year undergraduate studying for the 
"Electrical Sciences Tripos ". 

I have read PRACTICAL WIRELESS 
regularly for about seven years. As 
a result, my interest in electronics 
has steadily increased. R. F. Pannett 
(Trinity College, Cambridge) 

Anybody heard of these? 
I recently acquired some TK3IC 

JY and TK3IC NB transistors and 
can find no reference to them in any 
of the books I have. 

I wonder if any fellow readers 
could possibly supply me with 
simple circuits which use such 
devices ? -J Boot (38 Gowing Road, 
Hellesdon, Norwich, NOR 40M). 
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TAKE 2 JULIAN ANDERSON 

A SERIES OF TRANSISTOR 
PROJECTS, EACH USING LESS No. 2 an audio oscillator 
THAN TWENTY COMPONENTS 
AND COSTING LESS THAN 
TWENTY SHILLINGS TO BUILD. 

WHEN building or testing equipment a source 
of sound is always useful. This can be 
supplied by all sorts of equipment, best of all 

a full range constant level audio oscillator, but a 
very simple source and one of the most useful is a 
transistor phase shift oscillator. Unlike the other 
commoner sine wave generators this uses only one 
transistor. 

THE CIRCUIT 
From the circuit diagram in Fig. I it will be seen 

that the output of Tri is taken from the collector 
and fed back to the base via a RC network corn - 
prising Rl, R2 and R4 and Cl, C2 and C3. The 
values of these components determines the output 
frequency. The network itself changes the phase at 
one particular frequency by 360° resulting in posi- 
tive feedback and consequently oscillation. The 
losses in the network are quite high and a gain of 
29 times must be obtained from the transistor for 
it to work. The transistor used in the prototype was 
an 0C170, but almost any transistor giving enough 
gain could be used. The output impedance of the 
unit is high and if it is being used to feed into a 
transistor amplifier (where the impedances are 
generally fairly low) a 100kí resistor should be 
fitted in the lead to the equipment; with this the 
unit will still oscillate even if the ends are shorted. 

The actual frequency can be calculated by the 
./6 

formula f= but it will be found that the 
CR 

internal resistances and capacities of the actual 
transistor used will alter this. 

* components list 

Resistors: 
R1 8.2kû R4 4.7k0 
R2 8.2kû R5 6.8k0 
R3 47k2 R6 8200 

All resistors watt miniature types. 

Capacitors: 
Cl 2,000pF C4 10µF 9V 
C2 2,000pF C5 0.011.LF 
C3 2,000pF 

Transistor 00170 -see text. 
9v Battery, Veroboard 11 x 1 }in., on /off switch. 

120 

C2 C3 
2kpF 2kpF 

0.01}íF 

Output 

+ve 

Fig. 1 : The circuit of the phase shift oscillator. The voltage is 

9v, supplied by any battery. 

Fig. 2: The component layout; there are no breaks in the 
Veroboard copper strip. 

If one is lucky enough to have an oscilloscope 
the unit may be used very successfully for tracing 
the waveform through an amplifier. In addition it 
may be used to feed a Schmitt trigger for producing 
square waves. 

The actual building of the phase shift oscillator 
presents no problems, all the components can be 
mounted on a piece of Veroboard 1 x l *in.; no 
breaks are necessary in the copper strip. 

If the unit is built into a copper tube about lin. 
diameter, a small push button can be mounted at 
one end and a probe protruding from the other, an 
extremely useful audio signal injector will be added 
to your test gear. 
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"Listen in" on the World with 
H EATH KIT shortwave receivers 
TREAT YOURSELF TO A WORLD TOUR... WITHOUT LEAVING HOME! 

G R-54 

DELUXE 5 BAND SHORTWAVE RECEIVER GR -54 

This receiver offers exceptional performance and many special 

features at such a low price. It covers 2MHz to 30MHz plus 

550KHz to 1550KHz AM broadcast band and 150KHz to 

420KHz aeronautical and radio navigation band. Receives 

AM /CW /SSB, 6 x 4in. PM speaker and sleek, "low -boy" 
styling. Operates on 115 -230V 50Hz AC. 

Kit K /GR -54 £44,0.0. Carr. 9/- 

LOW COST 4 BAND SHORTWAVE RECEIVER GR -64 

Makes an ideal present for the youngster. It has high per- 

formance features plus world -wide reception, shipping, air- 

craft, radio amateurs plus the popular medium broadcast 

band. It covers 1MHz to 30MHz plus 550KHz to 1620KHz 

AM, with sleek "low -boy" styling, operates on 115 -250V 

50Hz AC. 

Kit K /GR -64 £22.8.0. Carr. 9/- 

GENERAL COVER- 
AGE RECEIVER 
GC -1U 

A welcome traveller 

wherever you go I Cov- 

ers 580 to 1550 KHz 

and 1.69 to 30MHz in 

5 bands with calibrated 

bandspread scales for 

80, 40, 20, 15 and 10 metre amateur bands. Completely 

solid state and self contained for portability. Operates on 

two internal PP6 batteries (not supplied) or 230V AC 

with a suitable power supply. 

Kit K /GC -1U £38.8.0. Carr. 11/- 

Free Catalogue I 

See these models and many 

more in our 1969 catalogue. 

Models for Stereo /Hi -Fi, 

Industry, Education and the 
Home Workshop. Heathkit 
-the world's largest selling 
selection of electronic kits 
and equipment. 

r 

AMATEUR BANDS 
RECEIVER RA -1 

Unequalled value for 

the radio amateur. 

Covers 160 to 10 

metres. High quality 
lattice crystal filter for 

optimum communica- 

tions selectivity. Op- 

tional 100KHz crystal calibrator plugs in inside receiver. 

8 valve and 2 diode circuit. Operares on 115, 200 -250V 
AC, 50Hz. 

GR-64 

Kit K /RA -1 £39.16.0. Carr. 9/- 

To 

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

Please send me FREE CATALOGUE L I 

- --1 

NAME 

ADDRESS 

Prices and specifications may be subject to change without prior notice 
L _ 
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FANTASTICALLY POPULAR 

* TAPE * 
We offer you folly teneílised 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, sub- standard, jointed or 
cheap importe. TRY ONE AND PROVE IT YOURSELF 

Standard Play Long Play 
3in 150ft. 2/3 3in '22511. 2/9 
4in. 300ft. 4/6 4in, 450ft. 5/8 
Sin. 600ft. 7/6 Sin. 900fí. 10/6 
531x. 900ft. 10/6 5f in. 1,200ft. 13 /- 
7in. 1,200ft. 18 /6 7in. 1,800ft. 18 /6 

Double Play Triple Play 
3in. 300ft. 4/- 4in. 900ft. 18/- 
410. 600ft. 8/- 51n. 1,800ft. 25 /- 
bin. 1,200ft. 15 /- 51in. 2,400ft. 84/- 
5lin. 1,800ft. 19 /6 7in. 3,600ft. 44/- 
7ín. 2,400ft. 27/- Quadruple Play 

Sin. 600ft. 8/6 
Paetages 11- reel. 
Post Free leu 5% on three reels. 
Quantity and Trade enquiries invited. 
NOTE: Large tape etarhs at all branches. 

TUBES Highest Quality - 
Compare Our Prices 

Carr. & ins. GUARANTEED 
12/6 6 Months 12 Months 

141n. .. £2.10.0 £3.10.0 
17in. & 19in. .. 13. 5.0 24. 5.0 
Olin. & 23in. .. .. 03.15.0 £5.15.0 

SATISFACTION GUARANTEED 
Most Mallard, Manda, Cosser. Emitron, Emiacope, 
Brimar, Ferranti types processed in our own factory. 
NOTE: ALL tube ,,r sere only to Portsmouth branch 
please. 

NEW and SPECIAL Lines at 
the keenest prices 

AM /FM STEREO MULTIPLEX RECEIVERS 
18 transistors, 9 diodes, 1 variable diode. 2 Silicon 
Rectifiers. Ptah -pull Stereo Amplifiers. FM Stereo 
Separation 15dB. AM Medium Wave 180 -550 Metres. 
Power output 10W R.M.B., 220/240V A/C Mains. 
Beautiful wooden plinth case- approximately 
15 -(w) xe"(h) r 9 "(d). Control,: Function Switch, 
Balance, Base /Treble Control, Volume. Tuning. Fine 
finish. Special purchase enables us to offer thane superb 
machines of lamous make at a ridiculously low price. 
Unrepeatable offer at a fraction of list price ... only 
28 GNS. POST FREE. 

RD504 Mains Battery Tape 
SHARP Recorder. List 38 gus 28 9 nS 

HITACHI Manse D/F Receivers gns 27 SW /MAR /MW /LW 0 

GARRARD 
1026 f hangers with £810s Stereo Cartridge 

12ín. Diecast full range twin 
JASON cone Speakers £410s 
AJAX Mains/Battery, AM /FM larger ns 12 Radia 0 

WELESMERE 
AM /FMHighSenaitivity 7gns BE Leather 

HITACHI WH8tentSh tullsixe. 
13 ns Excellent Bhort Wave 9 

HI -FI 
By Leak. Wharfedale. Goodman, WB, 
Dulci. Atone, Teleton, etc., etc. 

All items previous- 
Iy advertised 
available. Huas Hl- 
Fi and Component 
stocks at all bran- 
ches. Please call 
and view without 
obligation. 

TECHNICAL 
TRADING 

IlhTAlL BRANCHES: 
LONDON, 10 Tottenham Court Rd. (MUS 2639) 

PORTSMOUTH, 350 -352 Fratton Road 
(Tel. 22034) 

SOUTHAMPTON, 72 East Street (Tel. 25851) 

BRIGHTON, 6 Queen's Road (Tel. 23975) 

71.4 /L ORDER WAREHOUSE: 
Devonian Court, Park Crescent Place, Brighton. 
(Tel. 680722) 

BARGAIN PARCELS 
Including variable condenser.. i.1. coils, loudspeaker 
plug /sockets, knobs, pots, condensers, resistors, nuts, 
bolts, cabinet fittings, switches, transformer choke, 
rectifier, transistors at a small fraction of list value. 
Due to heavy demand we now pack them In several 
sizes --be amazed-try one now. 
3 lbs. (post 3 / -) 8/- 
7 lbs. (poet 5/ -) 17/6 
14 lbs. (post 61 -) 29 /- 
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Aerial Wirs: Coils of 25 yds. solid core, 2(3 plus 
11- P. A P. 

Battery Eliminators for Transistor Supplies. 
9v., 7 }v 8v., 29/6 plus 2(6 P. A P. 

Condensers: Large range available from Id. each. 

Coax Sockets: Flush, ed. plus Bd. P, & P. 

Cartridges: Acos GP67 /2G, 14(9; BSR TCBH, 
30/ -; TCBM, 28/6; X1M Inserts, 22(8, etc. 

Ear Pieces: 2.51,1..1m or 3.512/m Mag., 2/6 plus 1/- 
P. A P. 251í1m or 3.51//m Crystal, 5/6 plus 1/- 
P. & P. 

High Impedance Horns: 1} to 4) volt, ideal for 
alarms, 318 plus 1/- P. & P. 

Loudspeakers: Large range. 21n. 8 ohm, 7/6; 
410.8 ohm, 12/6; 510.8 ohm, 16/9 plus 2/- P. & P. 

Transistors: Full range, i.e. 0C44, 0C45, OC71, 
0082, 218; 0C35, 9/ -; Fet.MPF103, 6/6. 

Transformers: 12 volt battery charger, 4.1.2.8. 
250 -0 -250 volt 60mA, 18(9; 0 -250 wIth 63 volt, 19 /6 
plus 3/6 P. & P. 

Relays: 12 volt sultable for car alarm, 21(-; 
6 volt AC, 28/6; 240 volt AC, 27/6 plus 31- P. & P. 

Ex. Govt. Panel Meters: 0-SM/A, 17/8; 0 -300v 
AC./DC, 25/8 plus 217 P. & P. 

Many other items, please send S.A.E. for free 
price list. 

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

Member of the Lander Group 

Boive your communica- 
tion problems with this 

4- Station Transistor Intercom system (1 master and 
8 Subs), in de -luxe plastic cabinets for desk or wall 
mounting. Call/talk/esten from Mister to Subs and 
Subs to Muter. Ideally sultable for Business, Sur- 
gery, Schools, Hospital, Office and Home. Operates 
on one 9V battery. On /off switch. Volume control. 
Complete with 3 connecting wives each BBft. and 
other acceasories. P. & P. 7/6. 

MAINS INTERCOM 
No batteries -no wires. Just plug in the main for 
instant two -way, loud and clear communication. 
On /off switch and volume control. Price 12 gus. 
P. & P. 0/6 extra. 

Same as 4- Station Intercom for two -way Instant 
communication. Ideal ae Baby Alarm and Door 
Phone. Complete with 66ft. connecting wire. 
Battery 2/8. P. & P. 4/6. 

eTELE!'NONEAMGL/f/ER v 59/6 
Why not boost 
business effi- 

ciency with this incredible De -luxe Telephone Ampli- 
fier. Take down long telephone messages or converse 
without holding the handset. A outil] office aid. On/ 
off switch. Volume Control. Battery 2/6 extra. P. & P. 
8/6. Full price refunded if not satisfied in 7 days. 

WEST LONDON DIRECT SUPPLIES (P /W6) 
169 KENSINGTON HIGH STREET, LONDON, W.8. 

NEW 

FROM 

ILIFFE 
110 SEMI- 

CONDUCTOR 
PROJECTS 
For the Home 
Constructor 

R. M. MARSTON, 

technical author and design consultant 

This is a book which will appeal 
equally to the electronics amateur and 
to the professional engineer, 110 
different circuits are described and 
the operation of each one is explained 
in simple and precise terms. The main 
feature of the book is that it fulfils a 
long- awaited need for readable in- 
formation on these devices. 

CONTENTS 

30 Silicon- Planar Transistor Projects 

15 Field- Effect Transistor Projects 

20 Uni -Junction Transistor Projects 

15 Silicon Controlled- Rectifier 
Projects 

30 Integrated- Circuit Projects 

124 pages 110 illustrations 

25s net case 26s 4d by post 

18s net student edition 19s 4d by 
post 

ILIFFE BOOKS LTD 
42 RUSSELL SQUARE 

LONDON, W.C.1 
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for the function switch, this was built up around the 
circuit board with two wafers on one side and two on 
the other. The spacers are cut to accommodate the 
arrangement. 

A battery carrier was made from four pieces of 
laminate board fixed to the inside of the box with 6BA 
screws and spring loaded to provide pressure on the 
ten penlight cells which provide the power. These cells 
will give 100mA for short periods with no trouble. 
The meter is a 1001.LA surplus type with a coil resistance 
of approximately lkS2. 

Two transistor holders are provided for wire -ended 
transistors, one for JEDEC types and the other for 
European types. The difference is in the lead arrange- 
ments. 

A holder for TO -3 type is fashioned from 4BA screws 
and miniature wander plug sockets. A 5 -pin Philips 
plug is provided for connection via flying leads to 
transistors permanently fixed into equipment. 

Diodes may be tested for forward and reverse resist- 
ance, and for type of semiconductor material by 

á eomrebeosïve 
transistor tester 

Last month the circuits for the transis- 
tor tester were given. This month the 
second part gives the constructional 
details and uses. 

r HE constant current supplies are the first things to be 
built and tested, as these are one of the most compl- 
icated parts of the apparatus. A meter is inserted 

in series with a resistor and a battery (preferably the 
battery to be used in the completed instrument), and the 
trimming resistor is adjusted to give approximately the 
right current. The resistor is now carefully shorted 
out, whereupon the current should not change. 

Remember that the resistor used depends on the 
current range being tested, and that the electronics of 
the supply need about 6V to operate at all, so this fixes 
a maximum on resistor Rx depending on the battery 
voltage. For 30V, the resistor should be about 20k0 
for lmA, 2142 for 10mA, 2000 for 100mA. No over- 
heating should occur, even on the 100mA range. Once 
this is completed, the switching circuitry is constructed. 

The prototype was built in an Eddystone Box, type 
6827P with the Veroboard circuit fastened to the lid 
by 2in. 6BA machine screws. The "function" switch 
and the current range switch were fixed to the lid first, 
and the Veroboard was positioned. 6BA machine screws 
were then passed through the Veroboard, secured with 
nuts, then further brass nuts were soldered to the frame 
of the switch. This secures the current switch to the 
board, and wiring can commence. 

In view of the size and number of wafers required 

inserting the diode into the collector and emitter sockets 
of one of the transistor holders, selecting Iceo and 1mA 
on the switches (shunt the meter to 1mA). Operation of 
the polarity switch should give the result that the diode 
conducts one way, but not the other. Switching to Vce 
should give the usual 0.2V or 0.7V reading depending 
on the diode construction. 

The mode of operation of this deviçe demands more 
complicated circuitry than is required for other types 
of tester, but it is felt that the tests offered are more 

The interior of the transistor tester, note the batteries lain across 
the base and the way in which the Veroboard panel is sited. 
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valid and meaningful. Quite apart 
from this is the illustration of the 
techniques used in design of constant 
current sources, and also of the theory 
of transistor operation. 

Operating instructions 
1. Insert the device in the slot. The 

colours on the extension leads go : 

red = e black = b. 
2. Having set switches to Iceo and 

1mA, select the polarity required, 
and shunt the meter. If the meter 
fails to register a reading, remove the 
shunt and repeat. If there is still no 
reading, replace the shunt, switch to 
l OmA, and press button. If there is no 
reading, remove the shunt. A perfect 
transistor will pass all tests. 

3. (a) Set the switch to Vce (sat) 
and the other switch to 1 mA. Press 
the button. Germanium may read 
0-1V, silicon may read 0.5V. 

(b) Set to 10mA. Germanium reads 
0.25 -0.4V, silicon reads 0.6 -0.8V. 

A short- circuited transistor always 
gives a low reading. An open -circuit 
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Busbar 

J 

, 
e b 

To var o s sockets 
on f ont panel 

Fig. 1 (above): The location of the main 
components. 

Fig. 2 (left): The copper side of the 
Veroboard showing the switch connec- 
tions and the breaks in the laminate. Note 
that S6 was incorrectly labelled R5 in the 

circuit last month. 

transistor always gives a very high 
reading. 

4. Set to Icbo, and use switches as 
for Iceo. By noting which junction 
fails the leakage test (Icbo tests col- 
lector /base, and Iceo tests both) a 
fault may be traced to a particular 
junction, and the device used as a 
diode. 

Testing Diodes 
1. Set to Iceo and 1 mA, then shunt 

the meter. Insert the device or con- 
nect it to c and e terminals. Now 
switch on and operate the polarity 
switch. The diode will conduct one 
way and not the other. Remove the 
shunt and measure the leakage at 
15V or 30V. 

2. Set to Vce (sat) and 1 mA. A 
germanium diode will give a reading 
0.1 -0.5V, depending on the current. 
A silicon diode will give 0.5 -0.7, 
depending on the current. 
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PROTECT VALUABLE DEVICES 
From thermal run- 
way or overheat- 
ing. Thyrietors, rec- 
tifiers, traneletors, 
etc., which use heat - 
sinks can easily be 
protected; simply 
make the contact 

thermostat part 
of the heat -sink. 
Motoreandequip- 
ment generally, 

can also be adequately protected 
by having thermostats In stra- 
tegic spots on the casing. Our 

contact thermostat has a calibrated dial for setting 
between90 °- 190°F. or with the dial removed range 
setting Is between 80 to 800 °F. Price 10 / -. 

ROTISSERIE 
MOTOR 

Very powerful 7 r.p.m., operates 
from standard A.C. mains. 29/8, 
plus 3/8 P. d P. 

230 VOLT SOLENOID 
Jin. stroke. Size 21m. x 
lin. x 1fin. 14/8, postage 
2/9. 

Sr 3 in the Dark INFRA -RED BINOCULARS 

These infrared binoculars when fed from a high 
votage source will enable objects to be seen in the 
dark, providing the object. are in the rays of an 
infra -red beam. Each eye tube contains a complete. 
optical lens system as well as the Infra -red cell 
These optical systems can be used as lenses for 
TV 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 £8.17.8, plus 101- carr. and in 
Handbook 2/8. 

MAINS MOTOR 

7111 
Precision made - as 
used In record decks 
and tape recorders- 
Ideal also for extractor 
lane, blower, heater, 

vw7Sl etc. New and perfect. 
Snip at 9/8. Postage. ¡j C 3/- for first one then 

- for each one 
ordered. 12 and 
over post free. 

16 RPM GEARED MOTOR 
Made by Smith's Electric., these are almost silent 
running, but are very powerful. They operate from 
normal to 240V. maim and the final shaft speed is 
16 r.p.m. 16 / -. Poet 8 ins. 2/9. 

MINIATURE WAFER SWITCHES 
4 pole, 2 way -3 pole, 3 way-4 
pole, 3 way -2 pole, 4 way -3 pole, 
4 way -2 pole, 6 way -1 pole, 12 
way. All at 8/8 each. 38/- dozen, 
your assortment. 

WATERPROOF HEATING 
ELEMENT 

28 yarda length 70W. Self -regulating 
temperature control. 10 /- poet free. 

KETTLE ELEMENT 

230/240V 1500 watt. 
Made by Beat for kettles 
with 1 l. In. dia, hole 
including: Beet, Basco, 
Chalfont, Davidson, Dim - 
plea, Grafton, Hawkins, 

Jurymaid, Mirroware, Monogram, PRco, Bevo, 
Towen, Swan. Normally 32/6. Our price 16/- 
plus 2/6 post. 

AC FAN 
Small but very 
powerful main 
motor with 811n. 
blades. Ideal for 
cooling equip- 
ment or as extrac- 
tor. Silent but very 
efficient. 17/6, poet 
4/6. Mounts from 
back or front with 
4BA screws. 

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

CONTROL 
DRILL 

SPEEDS 

DRILL CONTROLLER 
Electronically changea speed from 

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

by finger -tip control. Kit include. 
all parts, case, everything and full 

instroctiona. 19/8 plus 2/6 poet and 
insurance. Or available made up 

29/6, plus 2/6 post. 

HI FI BARGAIN 
FULL FI 12 INCH LOUDSPEAKER. This Is undoubtedly one 
of the finest loudspeakers that we have ever offered, produced 
by one of the country's most famous makers. It has a die -cast 
metal frame and is strongly recommended for HI -Fi load and 
Rhythm Guitar and public address. 
Flux Density 11,000 games -Total Flux 44,000 Maxwells - 
Power Handling 16 watts R.M.B. Cone Moulded fibre -Freq. 
response 30- 10,000 c.p.s.-specify 3 or 15 obese-Main re- 
sonance 60 c.p.s.- Chassie Diam. 121n.- 121ín. over mounting 
loge -Baffe hole DM. Dlam. -Mounting holes 4, hole. -Oln. 
diem. on pitch circle Ili diam.- Overall height 64in. A £6 
speaker offered for only £8.9.6 plus 7/6 p. & p. Don't miss this 
offer. 

THIS MONTH'S SNIP 

G.E.C. 13A SOCKETS 
Opportunity to re-equip your house or workshop, or if a 
contractor, to stock up for future jobs. We offer bakelite 
13A sockets for flush or surface mounting made by the 
famous O.E.C., company and hated from 6/6 each. 

YOU CAN HAVE A BOX OF 12 flush type 24/ -, surface type 29/6, 
poet and ins. 4/6. (Gross or more cart., free). 

PROCESS TIME CONTROLLER 
Made by Smiths, motorised and main driven, enables 16A 
circuit to be started up to 18 hours in advance and to 
stay on for a period from 16 minutee to 3 hours. Totally 
enclosed in metal box with glass front and chrome 
surround. 49/6 plus 4/6 post and kris. 

NICAD RECHARGEABLE BATTERIES 
3.6V 600mÁ size 14 x ltin. dia. type ref. DKZ600 really 
powerful will deliver 1 amp for 4 hour. Regular price 32/6 our 
price 16/6 each. New and guaranteed. Other voltages available, 
single cell 1.2V 8/6. 5 cell 6V 29/6. 

LAST CHANCE FOR THIS BARGAIN 

CASSETTE LOADED 
DICTATING MACHINE 

Battery operated and with all 
accessories. Really fantastic offer 
a British made £31 outfit for only 
£4.19.8, brilliantly designed for 
speed and efficiency-cassette 
takes normal spools, drops in and 
out for easy loading -all normal 
functions- acceesorlee include: 
stethoscopic earpiece --- crystal 

FOR ONLY 99/6 microphone has on /off switch - 
telephone pick -up -DON'T MISS THIS UNREPEATABLE OFFER - 
SEND TODAY 24.19.6 plus 7/6 post and insurance . Foot switch 18/6 extra 
Spare Cassettes at 4/6 each, three for 10 / -. 

REPAIRABLE RADIOS 
7 transistor Key chain Radio in very pretty case, 
size 24 x 24 x liin. --- complete with soft leather 
zipped bag. Specification :-Circuit: 7 tran- 
sistor superheterodyne. Frequency range: 
530 to 1600 Kc /a. Sensitivity: 6 my /m. 
Intermediate frequency: 466 Kc /a, or 466 
Kc /e. Power output: 40mW. Antenna: 
ferrite rod. Loudspeaker: Permanent mag- 
net type. 
These radios require attention. Circuit diagram 
le not available. Price only 17/8 each plus 2/9 
poet and insurance. 4 radios 18 post free. 

VARYLITE 
Will dim incandescent lighting up to 600 watt. from full 
brilliance to out. Fitted on M.K. flush plate, same size and 
fixing as standard wall switch so may be fitted in place of 
this, or mount on surface. Price complete in heavy plastic 
box with control knob 98.19.8. 

íl INDICATOR LAMP 
Panel mounting, consists of neon 
lamp In red Plastic lens with 
reeietor m leads for mains opera- 
tion. 2/6 each. 24/- dozen. 

12V BLOWER 
Heavy duty motor with centrifugal 
blower coupled to one end. Ideal 
for car heater. 12/6, plus 4/6 poet. 

Where postage is not stated then order 
over £3 are post free. Below 83 add 2/9. 
Semi -conductors add 1/- poet. Over £I 
post free. S.A.E. with enquiries please. 

TELESCOPIC 
AERIAL 

for portable, car radio 
or transmitter. Chrome pla- 

ted -six sections. extends from 
74 to 47in. Hole in bottom for SBA 

screw. 7/6. 

MOVING COIL METER BARGAIN 
Panel meters are always being needed and they 
are Jolly costly when you have to buy them In a 
hurry -so you should take advantage of this offer: 
lin. moving coil flush mounting meters only 9/6. 
These are actually R.F. metereand cost about 18 
each but if you don't want them for H.F. then all 
you have to do Is to remove the thermocouple 
and you will have a 2-3 mA. meter which you can 
make Into almost anything by adding shunts or 
series resistor. New and unused. 

MAINS TRANSISTOR POWER PACK 
Designed to operate translator seta and amplifiers. 
Adjustable output fiv., 9v., 12 volte for up to 
600mA (Class B working). Takeo the place of any 
of the following batteries: PP1, PPS, PP4, PP6, Pli, PP9, and others. Kit comprises: mains 
transformer rectifier, smoothmg and load resistor, 
condenser. and instructions. Real snip at only 
16/8, plus 3/6 postage. 

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

MINIATURE RELAY 
American make -030 ohm coil 20-30 volt opera - 
tien -2 pole change over 4/6 each, 48/- dozen. 

SPRING COIL LEADS 
as e tpes- , 
4 .ore 

fitt8/d 
6 each, 

to ele3 

cohonre 2/ 
each. 

5A, 3 PIN SWITCH 
SOCKETS 

An excellent opportunity to make 
that beach dis board you have 
needed or to stock up for future 
jobs. Titis month we offer 6 British 
made iHicraft) bakelite flush 
mounting shuttered 6A .witch 
sockets for only 10 /- plus 3/6 poet 
and insurance. (20 boxes poet 
tree.) 

QUICK COPPA 
Mini Immersion Heater, 300w. 
200/240v. Boils full cup In about 
two minutes. Use any socket or 
lamp holder. Ham + at bedside 
for tea, baby's ford, etc. 19/6, 
poet and insurance 1/6. 12v. car 
model also available.. 

HEADPHONES 
Ex -W.D. unused and perfect, single with head- 
band 4/6. Double with headband 8/8. 
Multi Purpose Neon Test Unit. Robust, useful and 
instructive, testa insulation, capacity, continuity, 
resistor, volume controls, also acts as signal 
Injector and L.T. fault finder, kit comprises neon 
Indicator, 4 -way wafer switch, ebonite tubes, 
resistors -condensers, terminale etc., with dia- 
gram, only 9/8, plus 2/- poet and insurance 
Tuning Condenser, solid di- electric -0006mfd. 
variable 2/8 each. 94/- dozen. 
A.E.I. Fractional H.P. Motor. 200/260 v. 50/60 
c.p.e. enclosed, .ontinuous rating 1/40 h.p., ex. 
equipment. Perfect order, 19/6, plus 4/6. 
Experimenting with ultra violet P Philip. U.Y. 
lamp, 16/8; holder and control gear 19/6. 
O.B.C. Black Light Tube for experiments and 
special lighting effects -40 watt 2ft. tubes only, 
14/8 each; holders and control gear, 19/6, plus 
4/6 post. 
Clock Motor. 230v. 50 c.p.s. synchronous-self 
starting. 8/8. 
Pentode Output Transformer. Standard else, 40 -1, 
ex- equipment but OK, 4/8 each, 48/- doz. Post 
paid. i 

&H.T. Condenser. 0 -1 mid. 5 kV, 8/6 each. 
Neon Mains Tester, 1/8 each, 12 /- doz. 
Flood Lamp Control. Our dim and full switch Is 
ideal for controlling photo flood lamps; it gives 
two lamps in series, two lampa full brilliance and 
lampe off. Similar control of other appliances can 
he arranged where used in pairs or where circuit 
can be split exactly in half. Technically the switch 
is known as e doable -pole change -over with off. 
Our price 4/6. 
Sub -Miniature Silicon Diodes. General purpose 
type with g»dd- plated leads, 1/- each or 7/8 per 
dozen. 

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

Also 102,3 Tamworeh Road, Croydon 
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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 
IMITED 
ENTERPRISES 

L 

30 CRAVEN STREET, STRAND 
LONDON WC2 

Make Model Radiol TV 

1969 List now 
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 (June PW) 

NEW RANGE BBC 2 AERIALS 
All U.H.F. aerials now fitted with tilting 
bracket and 4 element grid reflectors. 
Loft Mounting Arrays, 7 element, 37/6. 
11 element. 45/ -. 14 element, 52/6.18 
element, 60/ -, Wall Mounting with 
Cranked Arm, 7 element, 601 -. 11 element, 
67/ -. 14 element, 75/ -. 18 element. 82 /6. 
Mast Mounting with tin. clamp. 7 element. 
42/6. 11 element, 55 / -. 14 element. 62/-. 18 
element, 70 / -. Chimney Mounting Arrays, 
Complete. 7 element, 72/6. 11 element, 80 / -. 
14 element, 87/6.18 element. 95/ -. Complete 
assembly instructions with every unit. Low 
Loss Cable, 1/6 Yd. U.A.F. Preamps from 
75/ -. State clearly channel number required 
on all orders. 

BBC - ITV AERIALS 
BBC (Band I). Tele- 
scopic loft, 25/-. External 
S /D. 30/ -. "H" 22.15.0. 
ITV (Band 3). 3 ele- 
ment loft array, 80 / -. 5 
element. 40/ -. 7 element 
50/ -. Wall mounting. 3 ele- 
ment, 47/6. 5 element. 

ITV. Loft 1+3, 40 / -; 16+5. 
501 -: 1 +7. 60/ -: Wall 
mounting 1 +3, 57/6: 1 +5. 
67/6: Chimney 1 +3. 67/6; 
1 +5. 75/ -, 
VHF transistor pre - 
amps. 75/ -. 

COMBINED BBCI - ITV - BBC2 
AERIALS 1 +3 +9, 70/ -. 1 +5 +9. 80 / -. 
1 +5 +14. 90/ -. 1 +7 +14, 100 / -. Loft mounting 
only. Special leaflet available. 
F.M. (Band 2). Loft S /D, 15 /-. "H ": 32/6. 
3 element, 55/ -. External units available. 
Co-ax. cable 8d. yd. Co -ax, plugs, 1/4. 
Outlet boxes, 5/ -. Diplexer Crossover Boxes, 
13/6. C.W.O. or C.O.D. P. & P. 8 / -. Send 6d. 
stamps for illustrated lists. 
Callers welcomed - open all day Saturday 

K.V.A. ELECTRONICS (Dept. P.W.) 
40 -41 MONARCH PARADE 

LONDON ROAD, MITCHAM, 
SURREY 01 -648 4884 

SHORT -WAVE 
KITS 

WORLD -WIDE RECEPTION 

Famous for over 30 years for Short -Wave Equip- 
ment of quality, "H.A.C." were the Original 
suppliera of Short -Wave Receiver Kits for the 

camateur 
constructor. Over 10,000 satisfied 

ustomers- including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Hama, etc. 

IMPROVED 1969 RANGE 
One -valve model "DX", complete kit -price 66/8 
(Postage and packing 3/8). 
Customer writes: -"Definitely the beet one -valve 
S.W. Kit available at any price. America and 
Australia received clearly at good volume." This 
kit contains all genuine short -wave components, 
drilled chassis, valve accessories and full instruc- 
tions. Ready to assemble, and of course, sa all our 
products -fully guaranteed. Full range of other 
S.W. kits still available, including the famous 
model "K" (recommended by radio clubs). All 
ordere despatched by return. (Mall order only.) 
Send now for a descriptive catalogue, order form. 

"H.A.C." SHORT -WAVE PRODUCTS 
29 Old Bond Street, London W.1 

YDURSFREb 
The New Picture- ó00k'way of learning 

BASICELECTRICITY(5voLs) 
ELECTRON ICS (6voi.$) 

R,DAYS 

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

This carefully planned series 
of manuals has proved a 

valuable course in training 
technicians in Electricity, 

Electronics, Radio and 
Telecommunications. 

WHAT READERS SAY 

"They certainly confirm everything your readers say about them and I 
am more than delighted with them. They will be of great value to me 
in my job as Hospital maintenance electrician." A. B., Birmingham. 

"I am entirely satisfied with the books, they are everything you claim 
them to be." S.S., Cardiff. 

"An extremely marvellous set of books." C.B., London. 

A TECH -PRESS PUBLICATION 

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

TO TRY IT, IS TO PROVE IT r . I 
To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP 

Please send me WITHOUT OBLIGATION TO PURCHASE, one of the 
above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid, 
in good condition within 7 days or send the following amounts. BASIC 

NI ELECTRICITY 75/- Cash Price, or Down Payment of 20/- followed by 3 . fortnightly payments of 20/- each. BASIC ELECTRONICS 90/- Cash Pnce, 
or Down Payment of 20/- followed by 4 fortnightly payments of 20/- each. 

.This offer applies to UNITED KINGDOM ONLY. Overseas customers 
cash with order, prices as above. 

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

BASIC ELECTRICITY BASIC ELECTRONICS 
Prices include Postage and Packing. 

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

. NAME .............................. 
BLOCK LETTERS 
FULL POSTAL 
ADDRESS __ ................ 
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A. J.WHITTAKER 
PART 3- DIPOLE AERIALS 

PARTS one and two in this series have des- 
cribed the basic theory of dipole aerials and 
the properties of vertical arrays when used for 

transmission of radio waves. This part will discuss 
effects of adding director and reflector elements to 
the basic dipole, and how to put the technique 
into practice by describing the construction of a 
v.h.f. loft aerial for receiving f.m. transmissions. 

The Reflector Aerial 
Consider Fig. 3.1, which is of a dipole "A" with 

the reflector "B" spaced } wavelength behind. 
Assuming the dipole to be a transmitter aerial fed 
with r.f. energy, the action is as follows: 

(i) By the time that the voltage wave radiated 
from the main aerial "A" has reached the 
reflector "B" it has changed in phase by 90 °; 

(ii) The back e.m.f. in the reflector lags 180° on 
the cause producing it (i.e., the voltage radiated 
by "A"); 

(iii) The reflector voltage, therefore, lags 270° behind 
the main aerial voltage; 

(iv) A phase lag of 270° is equivalent to a lead 
of 90° and so the reflector may be regarded 
as a directly energised aerial producing a radi- 
ated wave 90° or }A (A wavelength lambda) 
in advance of the main aerial radiation; 

(v) As the reflector is a IX behind the main aerial, 
by the time the radiation therefrom has travelled 
through }A it is in phase with the main aerial 
and so augments the forward radiation; 

(vi) The polar diagram of radiation is a cardioid 
(Fig. 3.2): 

e 

4 

Fig. 3.1: A haH -wave dipole with 
reflector. 

Fig. 3.2: The radiation 
pattern for the 
aerial in Fig. 3.1. 

Forward 
radiation 

(vii) A receiving aerial behaves in the same way 
but in reverse. The wavefront arriving at the 
main aerial induces a voltage into it. A IX 
after this, a voltage is induced into the reflec- 
tor element. This sets up a current in it, and 
it re- radiates, the radiated wave lagging 180° 
on the cause producing it, implying that the 

reflector radiation is again 270° lag on the main 
aerial voltage. As in the transmitter aerial, a 
lag of 270° is equivalent to a lead of 90 °, 
and as the reflector element is IA behind the 
main aerial, its radiated field is in phase with 
it and so augments the forward pickup. The 
polar diagram is a cardioid and use may be 
made of this when siting the aerial to imp ;ove 
the signal -to -noise ratio. 

Dipole with reflector and director 
Figure 3.3 shows a di- B A c 

pole with director and 
reflector elements. The 
director augments the 
pickup in the dipole and 
adding several further im- 
proves the dipole gain. 
Owing to transformer 
action of directors and 
reflectors, however, this 
lowers the matching impe- 
dance to as little as 10 
ohms. 

Director 
element 

Fig. 3.3. 

The Folded Dipole 
The IA dipole is a balanced aerial requiring in 

practice a feeder wire of 75 ohms impedance to con- 
nect it to the receiver. As has just been mentioned, 
when reflectors and directors are coupled to it they 
lower the dipole input impedance, so to overcome 
this the dipole length is increased to a full wavelength 
and folded over. The feeder is now connected to 
the ends of the aerial which may be arranged, by 
adjustment of the reflector and director elements, to 
have an impedance of 75 ohms, thus avoiding the use 
of a matching element. The folded dipole behaves 
like two dipoles in parallel and an impedance step 
up of about 4/1 may be obtained. 

The forward gain is seriously affected by the 
spacing of the reflector which is normally about IX. 
A considerable change in the feed impedance also 
takes place when the spacing is varied. The reflector 
element is usually }A long but may. be 0.475X long 
for closer spacing than IX. 

Directors are usually about 0.43X long and spaced 
about IX or less from the main dipole. If a number 
of directors are employed as in the Yagi array, 
making each progressively shorter in the direction of 
the transmitter broadens the bandwidth. For an 
aerial of 18 elements including the reflector and 
main dipole, the forward gain may be 14dB higher 
than a single dipole (i.e. about 4.5/1). The gain of 
a Yagi with one director and reflector is typically 
8dB. 

Construction of a practical v.h.f. 
aerial 

A 3 element aerial for the reception of v.h.f. f.m. 
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61y2 

Plywood 
base 

Boom - 1 4 
i 

Ends of dipoles fixed with wood screws 

Fig. 3.4: The folded dipole. 

Fig. 3.6: The complete aerial. 

Reflector 621/2 longs 

1+1 +I 
Insulators fixed with 6BA bolts 

2'wide x 11i4' thick wood boom 

15' 

broadcasts, 
described. 

The radiating element is a folded dipole, bent to 
the shape shown in Fig. 3.4. It is made from }in. 
diameter copper tube, which can be bent by plugging 
the ends, filling it with sand, and folding it to the 
desired radius. The sand can then . be emptied, and 
the ends flattened to seal the tube and provide a 
suitable surface for the terminal screws. All the 
dimensions are given in the sketch, and if these are 
carefully adhered to the aerial will tune to the mid - 
band frequency of 90Mc /s. 

The reflector rod should be cut to }X, which is 
about 62 1in. This figure is calculated from the 
formula: 

Director 
53' long 

Folded dipole 
124` 

total length 
(611'2 overa l l ) 

suitable for use in a loft, will be 

¡X element length (ft.)= 
468 

freq. (Mc /s) 

This allows for the difference in velocity of electro- 
magnetic waves in copper wire to the velocity in 
free space. 

The director should be cut to a length of 0.43X, 
which is about 54in. The ends of the reflector and 
director should be sealed off, and if the aerial is to 
be used out of doors, all elements should be painted. 

Having prepared the aerial elements as above, 
they must be assembled on the wooden boom, which 
is cut from 2 x 1 1-in. timber to a length of 45in. 
The first operation is to mark off the centre of the 
boom at 22.5in. from one end, and attach to it, at 
right angles, a strip of plywood, 6 x 2 x }in. After 
screwing it on, two holes should be drilled about lin. 
from each end of the plywood to accommodate a 
plastic insulator pillar. These pillars are fastened to 
the folded dipole. The dipole can then be mounted, 
the ends to which the feeder is attached being 
fastened to the underside of the boom by two 
saddles fixed by woodscrews, as shown in Fig. 3.5. 

In a similar fashion to the driven element, the 

128 

Fig. 3.5. 

Fig. 3.7. 

R1 

Saddles 
soldered 
to aerial 

and 
braiding 

to secure 
feeder 

director is attached by cutting a piece of plywood 
6 x 2 x }in., and drilling a 6BA clearance hole, 
lin. from each end to accommodate the insulated 
mounting pillars. The plywood should be screwed 
to the boom at a centre -to- centre distance of 15.5in. 
from the dipole, and the rod can then be screwed 
to the insulators. For the reflector repeat this opera- 
tion, but space it from the dipole a distance of 25in. 

The director and reflector rods should now be 
drilled with a 6BA clearance hole at a position 2in. 
either side of the centre line of the rod. . 

These holes are to accommodate the fix - `'-%k 
ing screws for the insulating pillars to 
which these rods are fixed. The sketch 
shows the completed aerial, Fig. 3.6. i" 

The insulated pillars may be made 
from Perspex, Paxolin, or any insulating i. - 
material usually found in the workshop 
odds- and -ends box. The dimensions are Tapped 

given in the sketch. screw les 
In 

The wooden boom was purposely insulated 

made about 5in. longer than necessary to pillar 

allow for possible adjustment of the reflector or 
director in the interests of getting the optimum 
matching conditions for the feeder. 

Reception of VHF FM Stereo 
For the reception of stereo broadcasts it is desir- 

able to have an aerial system with more forward 
gain than the simple aerial described above. This 
may be quite simply done by adding more directors 
to the array, as shown in Fig. 3.7 which has two 
more director elements. These are cut progressively 
shorter in the direction of the transmitter to broaden 
the bandwidth. The boom will have to be lengthened 
to 75 in. to accommodate these extra directors. 

TO BE CONTINUED 
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THE CLASSIC 
Controls: Selector switch Tape speed 
equalisation switch (34 and 74 i.p.s.). 
Volume. Treble. Bass. 2 position 
scratch filter and 2 position rumble 
filter. 
SpecMention: Sensitivities for 10 watt output 
at 1KHz. Tape head: 3mV (at 31 I.p.e.). 
Hag. P.D.: 2mV. Cer. P.O.: 80mV. Radio: 100mV. 
Aux.: 100mV. Tope /Res. output: 100mV. Equalisation for each input 
is correct to within f 2dB (R.LA.A.) from 20Hz to 20KHz. Tone 
control ronge: Bass t 13d13 at 60 Hz. Treble + 14dB at 15KHz. Total distortion: (for 
10 watt output) <1.5%. Signal noise: < -60dB. A.C. mains 200 -250v. Built and Tested. 
Size 124in. long, 4 }in. deep, Ills. high. Teak finished case Price si gns. + 7/6 p. & p. 

DUETTO INTEGRATED TRANSISTOR STEREO AMPLIFIER 
SPECIFICATION R.M.S. Power Output: 3 watts per channel into 10 ohms speaker.. 
INPUT SENSITIVITY: Suitable for medium or high output crystal cartridges and tuners. 
Crosstalk better than 30mA at 1Rc /e. CONTROLS 4- position .elector .witch (2 position 
mono and 2 position stereo). Dual ganged volume control. TONE CONTROL: Treble lift 
and cut. Separate on /off switch. A balance preset control is also incorporated inside ampli- 
fier, which ù set to provide equal gain on both channels. The unit is fuse protected and 
offered in an elegantly styled teak finished case, size 10l' a 44" x 24' with contrasting 
front panel. Built and tested. PRICE 9 Ono. plu. 7/8 P. & P. 

22 watt ALL TRANSISTOR AMPLIFIER 
AC mains 240V. Size 7" x 4 }" x 11". Frequency response 100 c /s -10 Kc /s 
Semi conductors, two OC 75's two AC 128's and two stabilizers AA129. 
Tone and volume controls on flying leads. £2.10.0 plus P. & P. 3/8. 
Suitable 8" x 50 10,000 line high flux speaker, 18 /6 plus /- P. & P. 

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. Output impedance 3, 8 and 
15 ohms. 

Price 27 gns. Plus 20/- p. & p. 

X101 10W SOLID -STATE HI -FI AMP WITH INTEGRAL PRE -AMP 

Specifications: Pourer Output (Into 3 ohms speaker) 10 
watts. Sensitivity (for rated output): 1mV into 3K ohms (0.33 
microamp). Total Distortion at 1KHz. at 5 watts 0.35 %, at rated 
output 1.1 %. Frequency Response: Minus 3dB points 20Hz 
and 40KHz. Speaker: 3-4 ohm. (3 -15 ohms maybe need). Supply 
volage: 24V d.c. at 800mA (6 -24V may be used). 
Control assembly: Including resistors and capacitors. 
1. Volume: PRICE 5 / , 
2. Treble: PRICE Si-. 
3. Comprehensive bass and treble: PRICE 10/ -. 
The above 3 items can be purchased for use with the X101. 
Power Supplies for the X101: 
P101 M (for mono) 35/- pdus 4/6 p. & p. P101 S (for stereo) 42/8 plus 4/6 p. a p. 

Price 49/6 
plus 2/6 p. & p. 

THE RELIANT 
l0W SOLID -STATE HIGH QUALITY AMPLIFIER 
SPECIFICATIONS 
Output -10 watts Output Impedance -3 to 4 ohms 
Inputs -1. -ate] mlc 10mV Tone Controls- Treble control range ± 12dB at 10KH2 

2. -gram /radio 250mV Baas control range k 13dB at 100H2 
Frequency Response -(with tone controls central) Minus 3dB points are 20H2 and 40KH2. 
Signal to Noise Ratio- better than -60dB. Traueùtors -4 silicon Planar type and 3 
Germanium type. Mains Input- -220 -250V. A.C. Size of chassis -10r x 4f' x 24'. 
A.C. Mains, 200 -250V. For use with Std. or L.P. records, musical instruments, all makes of 
pick -ups and mikes. Separate base and treble lift control. Two inputs with control for gram. 
and mike. Built and tested. 8' x 5' speaker to suit price 14/8 plus 1/6 P. & P. Crystal mike 
to suit 12/8 plum 1/6 P. & P. 
Reliant Mk. I. 51 gns. plus 7/8 p. & p. 
As above less teak case. 

Reliant Mark H. 61 gns. plus 7/8 p. & p. 
In teak finished case. 

THE VISCOUNT 
Integrated High Fidelity Transistor Stereo Amplifier 

SPECIFICATIONS: Output: 10 watts per channel into 3 to 4 ohms speakers (20 watts 
monorail. Input: 6 position rotary selector switch (3 poe. mono and 3 poe. stereo), P.U., 
Tuner, Tape and Tape Rec. Sensitivities: All inputs 100mV into 10M ohm. Frequency 
response: 42Hz -20KHz +2db. Tone controls: (Baxaadall type), separate bass and treble 
controls. Treble 13db lift and cut at 15KHz. Bass 15db lift and 25db out at 60Hz. Volume 
controls: Separate for each channel. AC Mains input: 200- 240v. 50.00Hz. Size 124 x 8 x 21in. 
io teak -finished case. Built and tested. 

PRICE 134 Gm. Postage & Packing 7/6 extra. 

Goods not despatched outside D.K. Terms C.W.O. All enquiries Stamped Addressed Envelope 

RADIO ft TV COMPONENTS (Acton) LTD 
21c High Street, Acton, London, W.3. 

All orders by post to our Acton address 

323 Edgware Road, London, W.2. 

THE DORSET (600mW output) 

7- transistor fully tunable M.W. -L.W. superhet portable 
-with baby alarm facility. Set of parts. The Iatest 
modulised and pre- alignment techniques makes this 
simple to build. Sizes: 12 x 8 a Sin. 

MAINS POWER PACK KIT: 9/6 extra. 

PRICE £5.5.0 plus 7/8 p. & p. Circuit 2/8 FREE WITH PARTS. 

THE ELEGANT SEVEN MK. III (350mW output) 
7- transistor fully tunable M.W. -L.W. portable. Set 

of parts. Complete with all component., including ready 

etched and drilled printed circuit board -back printed 

for foolproof construction. 

MAINS POWER PACK KIT: S/8 extra. 

Price £4.9.6 plus 7/S P. A P. 

Circuit 2/6 FREE WITH PARTS. 

CYLDON 
2 TRANSISTOR 
U.H.F. TUNER 

Brand new. Complete with 
circuit diagram. 

£2.10.0 plus 1/- p. Et p. 

THREE -IN -ONE HI -FI 
10 WATT SPEAKER 

A complete Loud Speaker system on one 
frame, combining three matched ceramic 
magnet speakers with a low loss cross 
over network. Peak handling power 
10 watts. Impedance 15 ohms. Flux 
density 11,000 gaues. Resonance 40- 
60 c /a. Frequency range lCe/s to 20kc /s. 
Size 134 x 8r /,, x 44 inches. By famous 
manufacturer. List Prloe 47. Our price 
74/8 plus 5/- P. & P. 
Similar 'speaker to the above without 
tweeters in 3 and 15 ohm 44/8 plus 
2/- P. & P. 

B.S.R. TD -2 TAPE DECK 
This tope deck takes 5fin. spools complete with two -track heads. Size 131in. long by 
b/ in vie 

s 
38.19.8 Plos 716 P. & p. 

RECORD PLAYER SNIP A.C. MAINS 240V 

The "Princess" 4 -speed automatic record changer 
and player engineered with the utmost preclelon for 
beauty, long life, and trouble free service. Will take 
up to ten records which may be mixed 7' to 10' or 
12'. Patent stylus brush cleans stylus after each 
playing and at shut off, the pick -up locks itself Into 
its recese, a most useful feature with portable equip - 
ment -other features Include pick -up height adjust- 
ment and stylus pressure adjustment. This truly is a 
One instrument which you can purchase this month 
at only 25.19.8 complete with cartridge and ready to play. Poet and Insurance 7/6 extra. 

CAR TRANSISTOR IGNITION SYSTEM 
(by famous manufacturer) 
For 6 volt or 12 volt positive earth systems. Comprising: 
special high voltage working hermetically sealed silicon 
transistor mounted in finned heat -sink, high output 
ignition coil, ballast resistor and hardwear (screws, 
washers etc.). PRICE £4.19.6. (post and packing 5/- extra). 

POCKET MULTI -METER 
Sloe 34 x 24 x ilia. Meter size 24 x Ilin. Sensitivity 1000 
O.P.V. on both A.C. and D.C. volts. 0-15, 0- 150, 0 -1000 
D.C. current 0- 150mA. Resistance 0-100k O. Complete 
with test prods, battery and full instructions, 42/8. P. & P. 
I/O. PEKE GIFT for United period only. 30 watt Electric 
Soldering Iron value 15 /- to every purchaser of the Pocket 
Multi- Meter. 

FIRST QUALITY P.V.C. TAPE 
5}" Std. 850ft.....11/6 5" L.P. 850ft.....12/- 
7" Std. 1200ft 13/- 3" T.P. 800ft.....12 /- 
3" L.P. 240ft 5/6 5" T.P. 1800ft.....27/- 
5 }" L.P. 1200ft 13/- 5" T.P. 2400ft 34/- 
7" L.P. 1800ft.....20 /- 7 T.P. 3800ft 44/- 
5}" D.P. 1800ft.....20 /- 4" T.P. 900ft 16/6 

P. & P. on each 1/8. 

MOTEK 
3 Speed 2 track Tape Deck complete 

with heads, takes 7in. spool. 
Incorporating 3 motors. 

A.C. mains, 240 volts, listed at 

Our Price £9.19.6, plus 10 /- P. & P. 
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Bargain -Car Radios. Our Price 9 gns. Naga- 
tive or positive earth (switched) fully transistor- 
iced 12V medium and long waves. Speaker ( ) 9 pecker end 
fitting kit supplied at no extra cost. P/P 5/ -. 

DULCI HI -FI UNITS 

The Dulci range of tuners and amplifiers offer 
exeeptlonel quality at a sensible price. 
Ampllaers:207and207M.Tunen: FMT7and FMT7s. 
SEND NOW FOR FULL DETAILS 

-. 

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

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

- 

The greatest HI -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 Volume Treble Balance con- £ s d 
trots, a truly outstanding unit 43 1 0 
Garrard SP 25 Mk Il Transcri p 
tion deck 15 11 11 
Teleton SA 1003 matching 
speaker enclosures 9 5 0 
Sonotone 9 TA Diamond Cart- 
ridge 4 2 
Plinth and Perspex cover 7 0 0 

BASF TAPE 25 % OFF 

5" 600ft. 14/- 900fí. 19/- 1200h. 30/- 
5j" 900ft. 19/- 1200ft. 24/- 1800h. 39/- 
7" 1200ft. 24/- 1800ft. 35/- 2400ft. 57/- 

P. A P. 2/- per reel. -over £5 FREE 

Berga in -Changer decks at lowest prices over 
GARRARD 

Beautiful teak 1025 eí.0.0. 
plinth and perspex 2025 ß.10.11 
cover to suit AT60 Mk. II £12.19.8. 
these units SP25 Mk. II £12.0.0. 
5 Gns. P. & P. Free woo witn Son 

ITA.HC diem. cart. Eí0.í9.6. 
Add 10/- p/p for each Garrard unit 

HI -Fl SPEAKER K12TC -12ín. 12 watt 
Offers an exceptionally smooth and extended res- 
pon9e, with very low level of distortion from the 
specially designed twin diaphragms. 
Frequency Response: 30.18,000Hz. 
Impedance: 15- 160Hm. 

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

SPEAKER ENCLOSURES 
Type: INFINITE BAFFLE 
Model 8:8 "plus3 "tweeter 
Model 138: 13' x 8" EMI 

Both £4.19.6 each 
Model 1012:10- or 12" plus 4° tweeter 

£7.19.6 
All enclosures are In oiled teak, fully built. 
Please add 8/- p. Er p. on each enclosure 

£78 19 11 

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

Bargain- Speakers,Hi -Fi -The Baker 
Selhurst Stalwart. 121n. round, 15 watt rating, 
12,000 lines gauss, 15 ohms, response 45-13,000c/s. 
Bass resonance 40- 50c /e, solid aluminium chassis. 
Our price £5.9.6. 

P/P 6/6 

Bargain - Speakers, Hi -Fi - The 
Baker Selhurat Guitar Group 25, 121n. round, 25 
wattrating, 12,000 gauss, 15 ohms, response30- 10,000 
cis, solid aluminium chassis, heavy duty cone. 
Our price £5.9.6. 

p/p 6/6 

E.M.I. HI -FI SPEAKERS 
SET 4sí1: 13 x e with two built -in tweeters and cross -over 
unit. Our Price 89/e. 3 or 13 ohm, 10w, 40-13,000 Hz. 
SET 050: er bass plus 3t" tweeter and croes -over unit. 
8 ohm, 10w, 65-20,000 Hz. 79/0. 
SET 250: 5° heavy duty bass plus 3° tweeter and cross -over 
unit. 8 ohm, 6w, 80-20,000 Hz. 85/ -. 

Add 5p p/p for each speaker set 

WALDON ELECTRONICS 707 Blackburn Road, Bolton, Lancs. Bolton 54280. 

STEREOPHONIC 
KUBA 

"ROYAL" RADIOGRAM 

This radiogram chassis is offered 

oomplete with oaretully metobed 

loudspeaker system. two loin. 

speakers , two 4in. Cone Tweeters 

nod Nest BSS DA70 Mono /Stereo 

record changer -n complete sual- 

ì , Ste 
hilthnotmal p ice. 

st 

4 waveband:- AMIFM -8 Piano 

keys control. 8 watt PooloPa. 
output per channel -freq 

response 30. 20,000 cycles. EASY 

TO INSTALL, NO TECHNICAL, 
KNOWLEDGE REWIRED 
ONLY E79.19.6. F 

H.P. terms available. {L[ 

Deposit £28:13.2 and 24 
k 

monthly Payments of ka 

(total 10 8 P 7 today or write : 
for free leaflet. 

fantastic Bargain Offer 
KUBA "IMPERIAL 666" STEREOPHONIC 
HI -Fl RADIOGRAM CHASSIS -complete 
with two 10w. o Bin. 'yvakers and the latest 
BSR Mono /Stereo record changer -a complet. 
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 

491 Ono. piss P. a P. 17/6. EASILY FITTED, 
NO TECHNICAL KNOWLEDGE NECESS- 
ARY. H.P. available £17.6.6 deposit plus 24 
monthly payments 3612 (total H.P. £60.14.6). 
Send £18.4.0 today. 

CALLERS WELCOME M------ --l-sl w 
PLEASE SEND ME 1110E DETAILS OF tiOClt CANOE 

Name 
Address 
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100 CHASE SIDE, SOUTHGATE,' 
Dept. P669Á, LONDON, N.14 

TELEPHONE 01 -886 3783/9666 

5t3010 rick mord: bad 
amateur radio techniques 

Radio Communication Handbook 
832 pages of everything in the science of radio communi- 

cation. The Handbook's British origin ensures easy 
availability of components. The standard work in its field. 

69s post paid 

Amateur Radio Circuits Book 
Dozens of clear, concise circuit suggestions with the 

basic constructional details. 120 spiral bound pages lie 
flat when open for convenience. 11s 6d post paid 

Amateur Radio Techniques 
All the good ideas are here. An anthology of the famous 

"Technical Topics " column from RADIO COMMUNICA- 
TION. Fascinating reading and an invaluable information 
source. 13s 6d post paid 

All these and many more, plus free details of the 
RADIO SOCIETY of GREAT BRITAIN 
from 
35 DOUGHTY STREET, LONDON, WC1 
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oracticalHENRY 

HOW would you feel if the 
Time and Motion Study 
man came into your den 

with his stopwatch? More than a 
little aggrieved, I'll warrant. Per- 
haps a bit guilty about the clutter 
under the bench that you meant 
to clear up-was it last Michael- 
mas? Uneasily aware that reach- 
ing across for the soldering iron 
and sending the precariously per- 
ched valve rack toppling would 
not meet with his approval. Ner- 
vous about the habitual way one 
tips out the cocoa tin of hard- 
ware to search for a 6BA washer. 

My own den, since Mrs Henry 
laid down the law about trailing 
wires and fire hazards, has expan- 
ded into the loft -where the 
aforesaid forewoman's incipient 
vertigo guarantees privacy. The 
rear bedroom, vacant since the 
Henry fledglings left the nest, is 
now a hi -fi centre, with equip- 
ment scattered around fairly 
neatly, and wires tucked away out 
of sight. Come to think of it, why 
did they fly away? 

But I would hate to see Mr 
Slide -rule sniffing superciliously 
around my loft. I remember we 
had to saw laterally across the old 
washstand to get it through the 
hatch; its reassembly is as com- 
plete as need be, but technically 
imprecise. Have you ever tried to 
re- assemble a washstand that 
seems to be one of the reasons 

The Time and Motion man with his 
stopwatch. 

for Queen Victoria's lack of 
amusement? The fact that its 
slate top provides as good a base 
for turntable testing as one could 
hope to devise, and the handy 
little pot -sized cupboard whose 
door was not designed to shut, is 
just right for an easy cable entry, 
has nothing to do with efficiency 
or design. I feel sure Mr. David 
Michaelis would disapprove. 

This gentleman is not a blood 
brother of our erudite contribu- 
tor of the same name but a lead- 
ing light in the TMS world. And 
the reason he finds himself im- 
mortalised by Henry is a tren- 
chant article by Ann Batt of the 
Daily Mail, in which Mr. M. was 
quoted on the subject of women 
and housework. 

"Would a man do six little 
batches of washing up in half an 
hour ?" he asks. Not if he is wise 
enough to break the odd dish now 
and again, when asked. But that 
is not his point. He asserts that 
women " . . . toil on making a 
virtue out of hard slog by doing 
things the traditional way your 
mothers did instead of asking 
yourselves 'is there a better way ?' 
There probably is; you just don't 
think ". 

Much of the way women work 
comes from learning in the 
manner that industry terms "Sitt- 
ing by Nelly". That is, picking up 
the job as you go along, without 
specific training. 

Be honest -when did you last 
remember to give that soldering 
iron bit a twitch, to make it easier 
to free when the time comes 
for replacement? How many 
pieces of your equipment are 
operating on supply lines stuffed 
into a socket and pinioned by 
the blades of another plug? Come 
to that, how much gear have you 
got multi -plugged to that single 
socket? Don't look at me -I'm 
only asking the questions. 

My own home workshop 
would horrify Mr. Michaelis. 

r^, 
al; 

No. 51 

Sitting 

by 

Nelly 

:,..'.'.. 

We had to saw across the old washstand. 

Darn it, the place scares me at 
times. But even in our "official" 
workshop the den atmosphere 
persists and Nelly is lurking in 
every cluttered corner. One of 
our chaps still talks about 
"Anoids and Cathoids" because 
that was the way his mentor 
talked during his far -off appren- 
tice days. Another has jumped 
gleefully for a recent exposition 
of transistor theory because he 
never really believed in "holes" 
anyway. Yet he manages to cope 
quite ably with repairs to semi- 
conductor equipment. 

And what about Henry's legacy 
from Nelly? Well, I think it must 
be a harkback to the Army days, 
when to leave a tool unattended 
was to invite its disappearance. 

Perhaps we ought to ask Mr. 
Michaelis to take a long look at 
our dens. In one respect I know 
he is right. "A form of Parkin- 
son's Law operates," he says, 
talking about working surfaces. 

. . your accumulated clutter 
responds to the stretchable space 
made available for it." 

He could have been talking 
about the slate top of that old 
washstand. Maybe I can get Nelly 
to come and clear it up-one day! 
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ONINE 
L 

MONTHLY NEWS FOR DX LISTENERS 

THE BROADCAST BANDS by CHRISTOPHER DANPURE 

TIME certainly seems to fly when conditions are 
good, especially during the spring season when the 
h.f. bands are open until late evening. Here's a good 

DX-tip : have a listen to R. Australia on 15,240 from 
about 0600-0800. Power is only 10kW from the 
Shepperton transmitter. I always get good results, some 
days even better than the 100kW transmitter on 11,710. 

During the past year when I have been writing this 
column I sometimes wonder what you readers think of 
the column, especially as to how useful you find the 
propagation predictions which are published each 
month. Do you find them useful? Let's have your 
comments please over this one, and any other sugges- 
tions you may have to help other people in their 
DX -ing and SWL -ing. Talking of SWL -ing and DX -ing, 
during the past few years there have been confusion in 
the use of these words. The translation which I believe 
is correct is that SWL -ing is listening generally to 
shortwave stations from all over the world, low and 
high power, but mainly to listen to specific programmes 
and taking interest in various countries, generally 
listening to shortwave radio to learn about the world 
and for entertainment. Now the DX -er or DX -ing is 
literally translated as "Distance listening ", that is 
listening to stations outside the continent he resides in 
unless there are low power stations in his own continent, 
but generally listening to low power stations on the 
shortwave bands, and writing out reports to get as many 
QSL cards as possible. So how do you class yourself 
as a SWL or DX -er? 

Over the past year I have tried to cater for both SWLs 
with new station schedules and for the DX -ers with 
short tips. But I seem to be providing more for the 
SWLs than the QSL card hunters, so come on you good 
DX -ers let's have those "heard and noted" lists of those 
stations you have heard in Latin America, Africa, 
Asia and Pacific Area like R. New Zealand and R. 
Cordac. I'll look forward to receiving your logs. 

In the October 1968 column I listed all the pro- 
grammes of interest to SWLs and DX -ers, so if you 
haven't got a copy of this list send 3s. postal order plus 
postage and ask for a copy of the October 1968 
PRACTICAL WIRELESS. Now to bring this list of pro- 
grammes up to date here are some alterations: 

Sunday -DX -ing Worldwide R. New York Worldwide 
1930 -2000 on 21, 17 and 15Mc /s. 

Monday- Delete all details for the Deutsche Welle 
DX- Programme. 

Tuesday -Add Deutsche Welle DX- Programme every 
second Tuesday from 0810-0840, on 9,650 and 6,075; 
1410 -1440 on 11,765; 1710 -1740 on 9,655 and 6,075. 

Thursday -Add 0730-0745 Trans World Radio "DX- 
Special" on 7,295. 
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Friday -Trans World Radio "DX- Special" from 
Bonaire runs from 2055 -2110. 

Saturday- Delete details for Trans World Radio 
schedule. 

Now here are some listening tips on new schedules 
commenced on 4th May. 

EUROPE 
Holland: R. Nederland is now operating on full 

schedule and has daily 80- minute transmissions in 
English. From 0630-0750 on 11,730 via Bonaire; 
0800 -0920 on 9,715 via Bonaire; 0930 -1050 weekdays 
21,480, 17,810 via Lopik; Sundays 9,715 and 5,980 via 
Lopik; 1400 -1520 on 21,480, 17,810 and 6,020; 1830- 
1950 on 21,570 and 11,730 via Lopik; 15,220 via 
Bonaire. 2000 -2120 on 9,715, 6,085 and 6,020 via 
Lopik; 2130 -2250 weekdays on 15,425, 11,730 via 
Lopik ; 0200-0320 on 11,730 via Bonaire; 0500-0620 on 
11,730 and 9,715 via Bonaire. On Sundays the Happy 
Station programme is transmitted. The Spanish Happy 
Station programme is transmitted on Sundays at 2130- 
2250 on 9,715, 6,085 and 6,020 via Lopik and 17,810 
via Bonaire; 2300-0020 on 15,425 and 6,020 via Lopik 
and 15,320 via Bonaire. 0030-0150 on 6,085 via 
Bonaire, 0200-0320 on 9,590 via Bonaire; 0330 -0450 
via Bonaire on 11,730. 

Norway: R. Norway is now on their summer schedule 
from 0700-0830 on 25,730, 21,730, 21,655, 15,345 and 
15,175; 1100 -1230 on 25,730, 21,730, 21,655, 17.825 and 
7,210; 1300 -1430 on 25,730, 21,730, 21,670, 21,655, and 
17,825; 1500 -1630 on 25,730, 21,730, 21,670, 21,655 and 
17,825; 1700 -1830 same as 1500 -1630; 1900 -2030 on 
25,730, 21,730, 21,670, 21,655 and 15,175; 2100 -2230 on 
25,730, 21,730, 21,655, 17,825 and 15,345; 2300-0030 on 
21,655, 17,825, 15,345 and 15,175; 0100-0230 on 11,860, 
11,850 and 11,735; 0300 -0430 same as at 0100-0230. 

AFRICA 
South Africa: Radio R.S.A. has now altered the 

timings of some 50- minute transmissions. Now they run 
0800-0850 on 21,535 and 17,825; 1000 -1050 on 21,535, 
17,825 and 15,220; 1600 -1650 on 9,525 and 7,270; 
1700 -1750 on 21,535, 15,220, 9,525 and 7,270. The UK 
and Eire English transmission now runs from 1800 -1850 
on 21,500 and 17,795; 2100 -2150 on 15,360 and 11,900. 
To North America from 2326-0320 on 9,705, 6,075 and 
5,980. The general service to Africa now runs from 
1100 -1450 on 21,535, 17,805, 15,220 and 11,900. 

Well that's about it for this month. Deadline for those 
DX -tips is 17th May. So until next month good 
listening and 73s. 
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r 1I ì-Fì 
AMPLIFIERS 
The new LEAK 

Stereo 30 plus 
Standard ... 

The new LEAK 
Stereo 30 plus in 
teak case ... ... 

The New LEAK 
Stereo 70... 

GOODMANS Maxamp 
QUAD 33 Pre -amplifier 
QUAD 303 Stereo 

Main Amplifier ... 
ROGERS Cadet 

Mark III 
ROGERS Cadet Mark 

Ill in teak case ... 
ROGERS Ravens - 

bourne 50w. Stereo 
ROGERS Ravens - 

bourne in teak case 
LINEAR LT.66 Stereo 

Amplifier ... 
PHILIPS GH.925 

Stereo Amplifier 
F.A.L. 50 watt Guitar 

and Public Address 
Amplifier 

TRUVOX TSA.200 
DULCI 207 Stereo 

Amplifier 
DULCI 207M stereo/ 

Amplifier takes 
magnetic P/U ... 

TUNERS 
ARENA 211 Stereo 

with decoder 
LEAK FM Troughline 
LEAK Troughline 

Tuner with multi- 

GOODMANS 
Stereomax AM /FM 
Stereo Tuner . 

QUAD Stereo FM 
Tuner 

ROGERS Cadet 
Mark Ill Tuner ... 

ROGERS Ravens - 
bourne Tuner with 
Decoder .. ... 

TRUVOX FM Tuner 
DULCI FMT.7 FM 

Tuner 
DULCI FMT.75 FM 

Stereo Tuner ... 

Rec. Retail Comet 
Price Price 

£52 0 0 E44 0 0 

£58 10 0 L48 14 0 

C63 0 0 05 0 0 
£54 0 0 E45 18 0 
E43 0 0 E37 II 9 

E55 0 0 L48 15 0 

E33 IS 0 L28 14 0 

E37 10 0 E31 17 6 

£59 10 0 E50 12 0 

£64 0 0 E54 8 0 

£15 15 0 E13 10 0 

£26 0 0 E21 9 0 

Slashed to E30 9 0 
£51 9 0 142 9 0 

L23 2 0 E18 0 0 

E27 6 0 E21 19 0 

f39 18 0 
£35 15 4 

£50 II 4 

L80 19 0 

£50 0 0 

£20 12 6 

E60 IS 3 
£35 5 0 

£22 I 0 

E29 8 0 

TUNER /AMPLIFIERS 
ARENA 2500 complete 

with Decoder ... £97 0 0 
WIEN with Stereo 

Decoder .. .. £43 0 0 
ARENA 2400 with 

Decoder -.. ... £90 6 0 
TELETON 7 ATI 

AM /FM Automatic 
multiplex stereo 
tuner /amplifier with 
50 watts RMS and 
field effect tran- 
sistors £133 0 9 

TELETON MX.990 
Stereo Tuner/ 
Amplifier with 
with AM /FM 
Multiplex Stereo 
Radio c/w two 
Speakers, each 
speaker containing 
Bin. bass, tin. 
tweeter ... ... E64 13 2 

134 18 0 
E30 IO 4 

142 19 6 

E70 19 0 

E45 15 0 

E17 13 0 

L52 2 0 
E30 5 0 

E19 0 0 

L23 0 0 

L79 0 0 

E29 0 0 

£75 0 0 

L109 0 0 

E54 16 0 

TELETON F.2000 
AM /FM Stereo 
Tuner /Amplifier 
2 x 5 watts RMS 
with silicon tran- 
sistors 

TELETON R.8000 
AM /FM Stereo 
Tuner /Amplifier 
2 x 6 watts RMS, 
complete with 2 
speakers 

TELETON CMS.400 
AM /FM Multiplex 
Tuner /Amplifier 
with 2 speakers 
and turntable ... 

ALL ITEMS OFFERED ARE FULLY GUAR- 
ANTEED AND BACKED BY COMET. 
OPENING HOURS, OPEN DAILY UNTIL 
5.30 p.m. (8.0 p.m. THURS. AND FRI. EVEN- 
INGS) AND 5.0 p.m. SATURDAY. 
COMPLETE FREE PRICE LIST CONTAIN- 
ING OVER 500 ITEMS ON REQUEST. 

Rec. Retail 
Price 

Comet 
Price 

£43 0 0 L37 0 0 

E60 19 6 E52 15 0 

£126 0 0 £99 0 0 

BUDGET 1-11 -FI STEREO SYSTEM 
Garrard 3500 Turntable: Amplifier 8 watts per 
channel: VHF Tuner and Pair of matched 
Speakers beautifully finished in teak, at a low 
price of only 

£65.0.0 

CARTRIDGES 
GOLDRING G800 

Cartridge 
GOLDRING G800E 

Cartridge . 

GOLDRING CS90 
Cartridge ... 

SHURE M3D ... 
SHURE M80E ... 
SHURE M5D ... 
SHURE M6S ... 
SHURE M44-5 ... 
SHURE M447 ... 
SHURE M44-E ... 
SHURE M55 -E ... 
SHURE M3IE ... 
SHURE M32E ... 
SHURE M44C ... 
SHURE M75E 
SHURE M75E /95G 
SHURE M75/6 
SHURE V 15 Mk II... 
ORTOFON SISTE 

cartridge ... 
ORTOFON 'M' shell 
ORTOFON SLIS 

cartridge ... . 

ORTOFON SLI5E 
cartridge ... 

ORTOFON 2 x 15K 
transformer .. 

A.D.C. 10 /E Mk 2 
cartridge ... . 

A.D.C. 220 cartridge 
A.D.C. 660 cartridge 
A.D.C. 660E cartridge 

E12 15 6 

£18 10 6 

£5 
£8 

E21 
L17 

£9 
£14 
£12 
£17 
E20 
£13 
£12 
£12 
E25 
E27 
£17 
£40 

L33 
LI 

£22 

L27 

L7 

L45 
L9 

£16 
£22 

2 2 
7 6 

10 0 
2 6 

16 6 
4 0 

15 0 
2 6 
7 6 

19 2 
14 11 

14 II 
9 10 
6 3 

2 4 
1 2 

7 5 
10 6 

3 0 

6 0 

0 0 

10 0 
2 6 

1 6 
3 0 

LIO 18 

LIS IO 

L4 8 
E7 3 

118 7 
L14 2 

E8 6 
E12 0 
E10 19 
EI4 2 
L17 7 
LII 14 
E10 12 
EIO 12 
121 5 
L23 0 
E14 2 
L34 9 

07 19 
EI 7 

LI8 19 

L23 IO 

ES 19 

E38 0 
E7 IS 

E13 15 
118 19 

ALL MAKES OF CARTRIDGES STOCKED A 
DISCOUNT PRICES 

SPEAKERS 
WHARFEDALE 

Denton 
WHARFEDALE 

Super Linton 
WHARFEDALE 

Melton 
LEAK Sandwich 
LEAK Mini -Sandwich 
GOODMANS Maxim 
GOODMANS 

Mezzo II ... 
GOODMANS 

Magnum -K 
GOODMANS Mirimba 
GOODMANS Mambo 
DULCI AS3 Speaker 

£16 6 

C20 13 

E29 10 
E43 10 
L29 IS 
E20 0 

£30 18 

£40 2 
E26 0 
£19 19 

L8 8 

O L13 18 0 

O L17 IO 0 

O L25 0 0 
O E35 19 6 
O L24 IO 0 
5 E16 19 6 

O E25 13 0 

O E32 19 6 
O L21 0 0 
O EIS 0 0 
O E6 19 6 

CELESTION Dicton 

Rec. Reap, 
Price 

Comet 
Price 

£30 12 4 L26 S 0 
CELESTION Ditton IO C20 15 6 E17 16 0 
TELETON SA. 1003 

Speaker 5 watts 
RMS 8 ohms. 

I Speaker System 
6 "x9 "x5 "(Rec. 
for use with F.2000) E5 0 0 14 8 3 

TELETON SB.I002 
8 watts RMS 8 ohms. 
2 Speaker System 
5 }" a 10 }" x 7 }" E9 11 0 E8 0 0 

TURNTABLES 
GARRARD 3500 ... £II 18 10 £10 1 10 
GARRARD SP.25 ... £15 6 4 E12 2 0 
GARRARD AP.75 ... £23 8 I £18 19 6 
GARRARD SL.75 ... £34 4 II E29 10 0 
GOLDRING Lenco 

£22 7 2 E17 19 II 
GOLDRING Lenco 

£35 15 5 E28 IS S 

THORENS TD.124/I I £45 18 I E40 7 0 
THORENS TD.I50 E28 16 11 125 7 0 
THORENS TD.I50 AB E39 I 7"L33 19 6 
THORENS TD.150B £32 17 6 E28 18 0 
GARRARD SL35 ... E13 10 II LII 12 6 
GARRARD SL.65 ... £17 19 4 LIS S 0 

Bases, plinths and covers stocked to suit all 
the above turntables. 

HI -FI STEREO TAPE DECKS AND 
TAPE RECORDERS 
AKAI 3000D deck 4 tr. 
AKAI 1710 4 tr. w/o 

acc. 
AKAI M -9 4 tr. w/o 

acc. ... 
SHARP RD.707 

Stereo Tape 
Recorder 

MARCONI 4218 
Stereo Tape 
Recorder 

MARCONI 4238 4- 

£99 10 0 

£109 0 0 

£195 0 0 

£96 12 0 

L88 0 0 

L83 6 0 

E91 0 0 

E156 0 0 

L81 0 0 

E77 19 6 

track Tape Recorder £58 II 0 £49 19 6 
MARCONI 4216 4- 

track Tape Recorder £41 5 0 L35 19 6 
MARCONI 4214 twin - 

track Tape 
Recorder E35 16 0 E31 0 0 

AKAI X -360 4 track £339 0 0 £284 0 0 
AKAI X -360D deck 

£290 0 0 L243 0 0 
AKAI X-300 2 tr ... L263 0 0 L220 0 0 
AKAI X-300 4 tr. ... £263 0 0 L220 0 0 
AKAI X-V 4 tr. E180 0 0 E151 0 0 
AKAI X-I50D deck 4 

tr. £130 2 4 E109 0 0 
AKAI 1800SD 4 tr. E199 0 0 E167 0 0 
AKAI 1800 4 tr. ... £158 0 0 L133 0 0 
FIDELITY HF Play. 

master 2 track ... E26 IS 6 L19 19 6 
FIDELITY Braemar 

2 track ... £30 9 0 E24 17 5 
FIDELITY Braemar 

4 track E33 12 0 L27 8 II 
SHARP 504 battery/ 

mains tape recorder, 
complete with all 
accessories, 
guaranteed 5 yrs. £35 5 3 L24 19 6 

PHILIPS battery 
operated tape 
recorder Model 

C35 6 0 L21 19 6 

ALL TANDBERG TAPE RECORDERS, AMPLI- 
FIERS AND SPEAKERS NOW AVAILABLE AT 
DISCOUNT PRICES. 

Comet Discount Warehouse DELIVERY Comet guarantee that all pricer quoted are genuine. All 
items offered are available at time of offer. 

Reservoir Road, Clough Road, Hull. Tel. 42363 Add 9/- for post and packing on all orders. 
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ORGAN BUILDERS! SILICON N.P.N. TRANSISTORS TESTED 
AND APPROVED BY DESIGNER FOR USE IN "PRACTICAL 
ELECTRONICS" ORGAN CIRCUIT -1/8 each or 25 per 100. 

LATEST LIST 
TO MANUFACTURERS 

NKT11 9/3 
NKT12 7/3 
NKT72 5/- 
NKT73 5/- 
NKT124 8/6 
NKT125 5/9 
NKT128 51- 
NKT135 5/- 
NKT137 6/6 
NKT210 6/9 
NKT211 5/- 
NKT212 5/- 
NKT213 6/8 
NKT214 4/8 
NKT215 5/- 
NKT216 10 /- 
NKT217 10 /9 
NKT219 5/- 
NK'37a3 5/9 
NKT224 4/6 
NKT225 4/6 
NKT229 5/. 
NKT237 7/3 
NKT238 4/6 
NKT239 5/- 
NKT240 4/8 
NKT241 51- 
NKT242 3/- 
NKT243 14/- 
NKT244 3/- 
NKT245 3/9 
NKT261 3/9 
NKT262 3/9 
NKT264 3/9 
NKT271 3/9 
NKT272 3/9 
NKT274 3/9 
NKT275 3/9 
NKT281 5/- 
NKT302 16/6 
NKT304 13/3 
NKT351 11 /6 
NKT401 18 /- 

OF TRANSISTOR 
SPECIFICATIONS 

NKT402 19/3 
NKT403 18 /- 
NKT404 13/3 
NKT405 14/9 
NKT408 18/3 
NKT420 40 /- 
NKT451 18/3 
NKT452 12/6 
NKT463 8/- 
NKT603F 6/6 
NKT613F 7/3 
NKT874F 5/- 
NKT677F 4/6 
NKT713 5/- 
NKT717 8/- 
NKT734 5/- 
NKT736 6/8 
NKT773 4/6 
NKT781 5/- 
NKT10419 5/- 
NKT10519 5/9 
NKT10339 6/6 
NKT10439 '7/3 
NKT12329 11/6 
NKT12429 14 /- 
NKT13329 5/- 
NKT13429 5/- 
NKT35219 22/3 
NKT18229 11/6 
NKT2032912/6 
NKT20339 8/6 
BC107 4/6 
BC108 3/- 
BC109 4/6 
BCY55 70/- 
BCY70 5/- 
BCY71 9/3 
BCY72 4/6 
BDY20 22/3 
BFX29 11 /6 
BFX30 13/3 
BFX84 8/6 
BFX85 8/- 

STOCK. ALL BRAND 

BFX86 616 
BFX87 8/- 
BFX88 7/3 
BFY50 5/- 
BFY51 4/6 
BFY52 5/- 
BFY53 4/8 
BFY90 29/6 
BSX19 4/8 
BSX20 4/8 
55X60 16/6 
BSX81 101 - 
BSY95A 3/9 
224696 5/- 
2N697 5/- 
2N706 3/- 
2N706A 8/- 
2N708 4/8 
2N709 11 /6 
2N914 6/- 
2N918 11 /6 
2N929 7/3 
2N930 8/- 
2N1131 8/6 
2N1132 10/- 
2N1302 4/8 
2N1303 4/6 
2N1304 5/- 
2N1305 5/- 
2N1306 8/6 
2N1307 8/8 
2N1308 8/6 
2N1309 8/6 
2N1813 5/9 
2N1711 6/8 
2N1893 1218 
2N2217 7/3 
2N2217A 15/8 
2N2218 8/6 
2N2218A 10 /- 
2N2219 10/9 
2N2219A 12 /6 
2N2220 7/3 

NEW AND 

2N2221 8/6 
2N2221A 10 /- 
2N2222 10/9 
2N2222A 12/6 
2N2297 9/3 
2N2368 4/6 
2N2369 4/6 
2N2369A 5/- 
2N2483 8/6 
2N2484 10/9 
2N2220A 10/9 
2N2904 10/9 
2N2904A 12/- 
2N2905 15/6 
2N2906A 18 /- 
2N2906 12/6 
2N2906A 13/3 
2N2907 14/- 
2N2907A 20/9 
2N3053 5/9 
2243055 20/9 
2G345 4/- 
2G371 4/- 
2G378 4/- 
OC22 10 /- 
0C204 6/- 
0C44 6/- 
0C45 6/- 
ASZ17 10 /- 

Quantity 
Discount: 
25/49 5% 
50/99 10% 
100/299 15% 
300 /999 20% 
1000 25% . 

all one type 

UNMARKED TRANSISTORS (tested) similar to: 
224753 1 /6. BSY28 1/6, BSY65 1/6. OC44 1/6. OC71 1 / -. OC72 1 / , LIGHT SENSITIVE TRANSISTORS (similar to OCP71) 2/- each. 
ORPI2 CADMIUM SULPHIDE LIGHT-SENSITIVE RESISTORS 
9/- each. 

GIANT -SIZE SELENIUM SOLAR CELLS- PRODUCE UP TO 
6mA AT -6 VOLTS FROM DAYLIGHT! 67mm. diameter 10 /- each. 
50mm. a 37mm.. 2 for 101 -. 

MULLARD POLYESTER CAPACITORS FAR BELOW COST 
PRICE! 0001µF 400V 3d., 04015{íF 400V 3d., 0.0018µF 400V 3d., 0.0022µF 
400V 3d., 0.01µF 400V 3d., 0.15pg 160V 6d., 0.22µF 1139V 6d., 0.27µF 180V 
ed., 1µF 125V 1 / -. 

RECORD PLAYER CARTRIDGES. COMPLETE WITH NEEDLES 
GP67 /2 Mono 15/, GP91 /3 Compatible 21, GP93 /1 Crystal Stereo 25 / -. 
GP94 /1 Stereo Ceramic 25 / -. 

TRANSISTORISED SIGNAL INJECTOR KIT 10/ -. 
SIGNAL TRACER KIT 10 / -. CAR REV. COUNTER KIT 10 / -. 

VEROBOARD 
24 a l' 0.15 matrix 1/3 5 x 31' 0.15 matrix 5/8 31 x 31' 0.1 matrix 4/9 
31 x 20' 0.15 matrix 3/3 17 x 24' 0.15 matrix 11 /- 5 x 20' 0.1 matrix 4/7 
31 a 31'0.15 matrix 3/11 17 x 31' 0.15 matrix 14/8 5 x 31' 0.1 matrix 5/6 
5 x 21' 0.15 matrix 3 /11 31 a 20.01 matrix 4/2 
Spot Face Cutter 7/8. Pin Insert Tool 9/6. Terminal Pins 3/8 for 36. 
Special Offer! Spot Face Cutter and 5 21 a l' boards 9/9 only 

PAPER CONDENSERS, Mixed bags 0.001µF to 5µF. 12/8 per 100. 
SILVER -MICA, Ceramic. Polystyrene Condensers. Well assorted. 
Mixed types and values. 10 /- per 100. 
RESISTORS. Mixed types and values. i to 1 watt, 6/8 per 100. 55/- per 
1,000. Wire -wound resistors. 1 watt to 10 watts. Mixed values. 20 for 10 / -. TRANSISTORS. Mixed, unmarked. mainly O.K. 716 for 50. 

12 VOLT TRANSISTORISED FLUORESCENT LIGHTS. HALF 
NORMAL PRICE. 
8 Watt 12' tube. Reflector type 22.19.6. 15 watt 18' Batten type 23.19.6. 
IDEAL FOR CAMPING OR CARAVAN HOLIDAYS! A BRIGHT LIGHT 
FOR VERY LITTLE CURRENT! 

ELECTROLYTIC CONDENSERS 
025µF 3 volt 4µF 4 volt 10µF 25 volt 64µF 9 volt 
1µF 6 volt 4µF 12 volt 20µF 6 volt 100µF 9 volt 
1µF 20 volt 4µF 25 volt 26µF 8 volt 320µF 4 volt 
1ß5µF 16 volt 5µF 6 volt 25µF 12 volt 320µF 10 volt 
2µF 3 volt 6µF 6 volt 25µF 25 volt 400µF 8.4 volt 
2µF 350 volt 8µF 3 volt 301.LF 6 volt All at 1/- each. 
26µF 16 volt 8µF 12 volt 30µF 30 volt 20 assorted 
3 2µF 64 volt 10µF 8 volt 64µF 25 volt (our selection) 

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 
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ELECTRO ALUS 

EVERYTHING BRAND NEW AND TO SPEC. NO SURPLUS 

SPECIALIST SUPPLIERS 
OF TRANSISTORS 
IN TYPES TO SUIT ALMOST 
ALL APPLICATIONS 
COMPETITIVE PRICES 
HIGH QUALITY COMPONENTS FOR TRAN- 

SISTOR CIRCUITS 
PEAK SOUND AS ADVERTISED 
CATALOGUE PACKED WITH UP TO THE 

MINUTE ITEMS AND INVALUABLE INFORMA- 
TION. Send 1,6 for your copy now. 

DISCOUNTS -10% on orders for components 
for £3 or more. 15% on orders for components 
for £10 or more. 

POSTAGE on order for £1, add 1/ -. FREE on 
orders for £1 or over. 
Overseas orders welcome- Carriage charged at 
cost. 

ELECTROVALUE 
(Dept. PW), 32a ST. JUDES RD., ENGLEFIELD GREEN, 
EGHAM, SURREY. Tel: Egham 5533 (STD 0784 -3) 

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 t LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in Tele- 
vision; Transistors; Radar; Computers; Servo -mech- 
anisms; Mathematics and Practical Transistor Radio course 
with equipment. We have OVER 20 YEARS' experience 
in teaching radio subjects and an unbroken record of 
exam. successes. We are the only privately run British 
home study College specialising in electronics subjects only. 
Fullest details will be glady sent without any obligation. 

To: British National Radio School, Reading, Berks. 

Please send FREE BROCHURE to: 

NAME Block 

ADDRESS Caps. 

Please 
6/69 

BRITISH NATIONAL RADIO SCHOOL 

www.americanradiohistory.com

www.americanradiohistory.com


u 

THE AMATEUR BANDS by DAVID GIBSON, G3JDG 

TWENTY -EIGHT and twenty-one Mc /s are the 
bands which are usually the first to register dis- 
satisfaction at lack of sunspots. However, with 

the sunspot count now on the decline, these bands 
are still pulling -in the stations. Strangely enough it is 
21 which has been the more temperamental of the 
two and 28Mc /s has had some very good moments 
in the past month. Both bands seem to stay open 
longer in the evenings so how about a listen before 
you settle down to tea and telly? 

Twenty metres is still a firm favourite in the s.w.l. 
DX stakes. From 1800 to 0600 it proved very lively 
with so much DX at times that it paid to have a 
countries list handy. 

The l.f. end has also been busy with 80 metres 
providing some very good openings. Sadly, very few 
dared expose their ears to 40 metres where a mid- 
night- till -dawn session is usually very fruitful. How 
about a 7Mc /s month-go on, unsolder all the other 
coils in the receiver except those for 7Mc /s. You will 
probably hear a new country too if you persevere. 
Speaking of new countries and perseverance, Stew - 
W1BB has now worked over 100 countries on top - 
band so if 7Mc /s doesn't appeal try draping your 
earholes around 1.8- 2.0Mc /s. Odd weak squeaks 
heard in this segment could well be G3JDG firing 
up the latest transistor r.f. oracle-or a ZL? just 
waiting for a report from you. 

HEARD H.F. 
Stephen Cole (Newport, Mon.), Trio JR60, Joy- 

stick, claims 28Mc /s r.f. s.s.b. emanating from - 
CR7DS, KR6KM, PY2HY, UA9CBW, XW8CS, 
4X4HJ, 5A4TY, 5N2AAF, 9G1GG. 

Meanwhile, back at the ranch, well, down in 
Gloucester, Chris Wilts was loitering with his Trio 
JR -500s. Antenna used for lassooing the signals with 
a 100ft. end fed 30ft. from the terra firma. On 
10 Chris hooked- KP4CL, PZ1DA, VE1ABF, 
VE3ETS, YN2RAC, ZC4TK, ZE1CX plus eight 
W's. On 21 Mc /s his antenna reported signals from - 
CR4BB, HC1MG, IS1SCB, TF2WLM, VE3SQG, 
VK2FU, VK3VK, VK5GX, VQ9GA. 

Over to Stourbridge in Worcestershire, where Ron 
Shilvock states clearly, in writing, that he has only 
been DX -ing since his initiation in December 1968. 
A search on 21 Mc /s with his Trio 9R -59DE and 
60ft. end fed plus a.t.u. raised- CE3PT, CN8HL, 
CR6DP, EL9C, EP3REL, G3UHR /V02, G8KL/W6, 
HI8LA, HK3AUE, HK4TA, JX3DH, KP4ATS, 
KR6HB, PJ9PF, PY1DEM, VK3PX, VK4EF, 
VP2ME, VP8FL, WA6OET, WA8UYJ /KC4, 
W6GNP, W9BBR, YV3DA, YV5ANE, ZC4HS, 
ZE5JU, ZL1BEM, ZS3D, ZS4K, ZS5OB, ZS6EU, 
4X4B0, 4X4RQ /AM, 5A4TY, 5N2AAU, 5Z4LX, 
6W8DY, 6Y5LA, 8R1J, 9H1BI, 9Q5DA, 9X5AV. 

T. Rumble (Wilts.), HA700 plus PR30 preselector, 
100ft. long wire running N/S at 25ft. logged this lot 
on 28 Mc /s and on a.m. too- CT2AP, CX3BBU, 
K1ILT, K3VIG, VE2ABZ, VE3CLJ, WAIKEE, 
WA9PP, WB2CDX, W1LGS, W9DLZ, ZE1CB, 
5A1TA. 

If you are in the Bromley area of Kent, and you 
are an r.f. signal, watch out for Simon Mummery's 

antenna. Those not so fortunate, and who saw it too 
late to miss it were- CN8CS, CR6CA, CR6LF, 
CR7IC, HS3DR, JA6AA, JA8ABH, JH1JUN, 
KV4FA, KV4SQ, SVOWI, VP7NA, YVOAB, 
ZS5XA -all 10 metres s.s.b. The same gear, B34 
plus a.t.u. and 66ft. end fed, snared- CN8BB, 
EA9AQ, HC2OB, KH6GEL /P /W4, MP4BHG, 
SVOWN, VKOSL, VO1GL, ZS3LU. 

NOT SO H.F. 
It's no good, you just can't hide from those 20 

metre signals. L. Boucher is down in Welsh Wales, 
but what happens when he switches on his R1155 
and 68ft. end fed? Yes, that's right, s.s.b. signals on 
20 from- CE3RY, CN8GE, CR4BK, CR6GA, 
VP5SK, VP8KD, VP8QR, VS6CO, VQ8CS, VU2GE, 
W6MWF, W7EPA, W7ZYC /MM (Survey ship 
Discoverer), ZB2BC, ZC4AK, ZD8Z, ZE1AA, 
ZL1ATX, ZL3AB, ZL4BX, ZSIBK, ZS6RM, 
4X4KM, 5A4TR, 5A5TS, 5Z4AA, 7G1(íî, 7P8YL, 
7Z3AB, 9G1GD, 9H1M, 9J2GJ, 9K2AV, 9M2FR, 
9Q5HF, 9X5AV. 

HA350 plus PR30 plus RQ1OX plus 380ft. end 
fed plus Robert James Dinning plus 20 metres plus 
-CN8HO, CO2FA, CR7IZ, EP1VR, FP8CS, 
FR7ZG, HC2GU, KG4AA, KL7EG, KV4FC, 
KZ5AG, PJ2CB, OX3KG, SVOWEE, VE2AWE 
VK2APC, VK3AIF, VP2GDL, VP8HS, VQ8BZ, 
VU2TP, XE3EB, ZE5JS, 5H3JL, 5U7AK, 5V4AP, 
9HIM, 9K2CF, 9Y4AR. 

Take away his B28, 20ft. indoor antenna, am 
Roger Thackery (Edinburgh), would never have 
heard-CE8AA, CT2AA, HI3AGS, HC2GU, 
LU6DZG, PJ2CB, PZ1BF, PY1MX, TN8VK, 
VE7PJ, VK3ARX, VK5MF, VKOKJ (Macquarie 
Is.), VP8JK, VP9CP, YV1EJ, ZS5TK, ZD8Z, 
6W8DY, 6Y5GB, 7X0WW, 7X2ED, 8P6TV, 
9Y4CP. 

EVEN LESS H.F. 
S. Teague (Worcs.), modified 19 set, 67ft. feeder 

with Joystick on the end, 80 metres s.s.b.- HB9KL, 
HV3SJ, K1KTH, MP4TAF, PJ2MI, TF3SD, 
VO1FG, VP2MK, VP9AT, W1CF, W4YAG, ZD8Z. 

M. Pipes (Derby), "Trio RX ", 66ft. end fed 
managed these on 160 metres- GD6IA, GM3VIO /A, 
HB9CM, OK1ACF, OK1TA, OKIZW, OK2BGS, 
ON4WC, ZB2AY. 

HAPPENINGS 
Meetings, contests and gatherings for the merry 

month of May include: May 3rd-4th 2 metre con- 
test (too late, it's happened); 24th -25th, 432Mc /s 
contest; 24th -25th, 1,296Mc /s contest (I didn't 
know anyone could live at the frequency). Mobile 
rallies include: May 18th, Northern MR near Leeds; 
18th, Thanet Radio Society's MR at Ramsgate; 
June 1st, A.R.M.S. rally at Old Warren Aerodrome, 
Biggleswade, Beds. (this will be a good 'un, see you 
there ?), June 1st, Maidstone MR. 

Deadline for logs is, as usual the 20th of the 
month. Keep the cans on, the antenna polished and 
the electricity bills high. 
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BASIC 
SEMICONDUCTOR 

ifCNROIUGY n m. F. oocxEe. mss. by M.F. DOCKER, M.Sc. 

PARTTWO PAßT TWO 

TAST month we showed that very pure materials 
were necessary for the manufacture of semiconduc- 

Ator devices. At present the most commonly used 
materials are germanium and silicon. However many 
devices are now being made using compounds of atoms 
with three and five valence electrons, such as gallium 
arsenide and indium antimonide, the so- called III -V 
compounds. These and other materials are showing 
great promise in device fabrication and undoubtedly 
their names will eventually become as common to the 
amateur as germanium and silicon are at present. 

Germanium and silicon are each found in compound 
form and each needs to be very carefully purified before 
it can be used in a diode or transistor. Initially, chemical 
refining is carried out. Liquid compounds of the re- 
quired element are prepared and these are then frac- 
tionally distilled in the same way that crude petroleum 
is distilled to separate the various compounds con- 
tained in it. This process provides a relatively pure 
compound which is then processed to yield the element. 

Zone Refining 
In order to obtain the one part in a thousand million 

parts purity which is required a process called zone 
purification which is very important to the semicon- 
ductor industry is used. When a vertical rod of the 
material is suspended in a bath of molten material of the 
same type, as shown in Fig. 1, impurities migrate to the 
liquid material to a certain extent. This is because the 
impurity is more soluble in liquid than in solid material. 
Thermal motion ensures that the impurity atoms move 
from the solid to the liquid and vice versa and as their 
solubility is greater in the liquid the number moving in 
the first way is greater than that moving in the second 
way. 

The time required however is very long with this 

xx.xx 
xxx xxxx 
X X XF 

XX XX xxx 
XX XX 
xxx 

xx xx i x X 

XXXXXXXXXXXXXXXXXX 
(XXX X XXXXXXXXXXXXX' 
XXXX X X XXXXXXXXXXXX 
;XXXXXXXXXXXXXXXXk) 
xxxxxxxxxxxxxxxxxx (xxxxxxxxxxx XXXXxXxxXXx X, 

Fig. 1: Impurities concentrate more in molten than in 
germanium. 

Solid rod of germanium 

Molten germanium 

solid 

arrangement so that a different method is applied, the 
apparatus shown in Fig. 2 being used. A short r.f. 
heating coil is passed along a rod of the substance to be 
purified. This produces a short region of molten material 
which follows the coil along the rod and absorbs a 
proportion of the impurity present, carrying it to one 
end of the rod. 
Molten zone 
of germanium 

t 
óó00000 óóó 

Inert atmosphere 

00000 
R.F heating colas 888 

Fig. 2: Zone refining apparatus. 

A single pass of the heating coil only reduces the 
impurity concentration by a certain fraction, this frac- 
tion depending on the type of impurity involved. In 
order to further purify the material the heating coil is 
swept along the rod several times, each pass resulting 
in a similar decrease in the impurity concentration. 
Many passes are required in order to obtain a sufficient 
degree of purification to permit semiconductor devices 
to be prepared from the material. 

The various semiconductor materials . tend to have 
different impurities depending on the ore from which 
they are refined. Silicon usually contains the element 
boron as an impurity, giving p -type material. The boron 
is very difficult to remove as the solubility of boron in 
liquid silicon is not very different from that in the solid. 
Consequently zone- refining is not very efficient in this 
case. A result of this technical difficulty was that early 
silicon devices had to be based on p -type material so 
that n -p -n silicon transistors were the first to make their 
mark on the market. These devices are still in general 
cheaper than the complementary p -n -p devices. 

Graphite boat 

Crystal Defects 
Having obtained a pure sample of the semiconductor, 

what else needs to be done to it before a transistor can 
be made? Last month it was shown that conduction 
could be due either to movement of electrons or to 
movement of holes; usually conduction is due to both 
but it is relatively easy to make one type predominate. 
The free current carriers in semiconductors only exist 
because very little energy is required to free them from 
their fixed positions in the crystal lattice. However there 
are various forms of binding which can result in the 
trapping of carriers and one of the most important of 
these is the presence of some form of crystal defect. 

Defects can themselves be of many types, far too 
numerous to discuss here; however they often consti- 
tute discontinuities in the crystal lattice structure and 
this is equivalent to the presence of localised energy 
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If its 
components 
you're after... 

... you need the 

HOME RADIO 
CATALOGUE 

It's the finest, most comprehensive Catalogue we have ever 

produced -this latest edition. It has 330 pages, over 8,000 items 
listed, over 1,500 of them illustrated. Everything for the keen 
constructor -including tools and test gear. With each Catalogue 
we supply a 30 -page Price Supplement, a bookmark giving 
electronic abbreviations, and an order form. All for only 8/6d plus 
3/6 post, packing and insurance. Moreover, every catalogue 
contains 6 vouchers, each worth 1/ - when used as directed. 

POST THIS COUPON NOW 

with cheque or P.O. for 12/- 

P /ease write your Name and Address ir, blocA capitals 

Name 

Address 

i 

Home Radio (Components) Ltd. Dept. PW, 234 -240 
London Rd., Mitcham, CR4 3HD. 

137 

www.americanradiohistory.com

www.americanradiohistory.com


TO -3 PORTABLE OSCILLOSCOPE 

3in. tube. Y amp. Sen- 
sitivity -1v p -p /CM. 
Bandwidth 1.6 cps -1.5 
KHZ. Input Imp. 2 

meg (1 25pF. X amp. 
sensitivity. 9v p -p/CM. 
bandwidth 1.6 cps -800 
KHZ. Input imp. 2 
meg 20pF. Time base. 
5 ranges 10 cps -300 

KHZ. Synchronization. Internal /external. 
Illuminated scale 140 x 215 x 330 mm. 
Weight 154Ió. 220/240V. A.C. Supplied 
brand new with handbook. 186.0.0. Carr. 
10 / -. 

R209 MK. II 
COMMUNICATION RECEIVER 

11 valve high grade communication receiver 
suitable for tropical me.1.20 Mc /s on 4 bande. 
AM /CW /FM operation. Incorporates precision 
vernier driver, BFO. Aerial trimmer, internal 
speaker and 12v. D.C. internal power supply 
Supplied in excellent condition, fully tested 
and checked. 612.10.0. Carr. 20/ -. 

TE -65 VALVE VOLTMETER 

High quality instrument 
with 28 rangea. D.C. volts 
1.5-1, 500v. A.C. volts 1.5- 
1,500v. Resistance up to 
1,000 megohma. 220/240v. 
A.C. operation. Complete 
with probe and instructions 
617.10.0. P. & P. 8/ -. 
Additional probes avail- 
able: R.F. 86/ -. H.V. 42/8. 

TO -2 PORTABLE 
OSCILLOSCOPE 

A general purpose low 
coat economy cacillo- 
acope for everyday use. 
Y amp. Bandwidth 
2 CPS -1 MHZ. Input 
imp 2 meg0 26 pF. 
Illuminated scale. 2in. 
tube. 115 x 180 x 
230mm. Weight Sib. 
220/240V a Supplied 
brami new with hand- 
book. 822.10.0. Carr. 10 / -. 

TE -20D RF SIGNAL GENERATOR 

Accurate wide range sig- 
nal generator covering 
120 Kc /a -500 Mc/a on 
6 banda. Directly cali- 
brated. Variable R.F. at- 
tenuator, audio output. 
Xtal socket for calibra- 
tion. 220/240V. A.C. 
Brand new with instruc- 
tions. 616. Carr. 7/6. 
Size 140 x215x 170 mm. 

TY75 AUDIO SIGNAL 
GENERATOR 

Sine Wave 20 CPS -200 
Kc /a. Square Wave 20 
CPS-30 Kc /a. High and 
low impedance output. 
Output variable up to 8 
volta. 220/240 volta A.C. 
Brand new with instruc- 
tions. 118. Carr. 7/6. 
Size 210 e 150 x 120 mm. 

NOW OPEN IN EDGWARE ROAD 
Our new walk around shop is now open at 811 Edgware Road tally stocked with 
all Hi -Fi, Communication and Test Equipment. Coll into your nearest chop - 
Edgware Road for oll Equipment -Lisle Street for all Equipment and Components. 

TRIO COMMUNICATION 
RECEIVER MODEL 9R -59DE 
4 band receiver covering 550 Kc /a to 30 Mc /a. 
continuous and electrical bandapread on 10, 16, 20, 
40 and 80 metres. 8 valve plus 7 diode circuit. 
4/8 ohm output and phone jack. SSB -CW ANL 

Variable BFO S meter Sep. bandapread 
dial IF 455 Kc /a Audio output 1.6 W. 

Illiltl' "'' " ' 
IIIIIIII : :.fir I Variable RF and AF gain controls. 115/250V. L = "°"' A.C. Mains. Beautifully designed. Size: 7 x 15 x 

loin. With instruction manual and service data. 642.10.0, carriage paid. TRIO COMMUN- 
ICATION TYPE HEADPHONES. Normally 26.19.6. OUR PRICE 62.15.0 If purchased with 
above receiver. 
MARCONI TEST EQUIPMENT 
EX- MILITARY RECONDITIONED. TF.144G 
STANDARD SIGNAL GENERATORS, 85 Kc /a- 
25 Mc/a, 126 Carr. 30 /-. T.F.886 VIDEO OSCILLA- 
TOR 0-6 Mc /e, 645 Carr. 30/ -. T.F.195M BEAT 
FREQUENCY OSCILLATOR 0 -40 Kc /s. 200/250V. 
A.C., 880 Carr. 30/ -. T.F.142E Distortion Factor 
Meter, 620 Carr. 20/ -. All above offered In excellent 
condition, fully tested and checked. T.F.1100 VALVE 
VOLTMETER, Brand New, 650 T.F.1287 TRANSM S- 
SION TEST SET, Brand New, 675 T.F.1371 Wide Band Millivolt Meter. Brand New, 150. 

MULTIMETERS fopE_ purposel 
LAFAYETTE DE -LUXE 1001E0 /VOLT 
"LAB TESTER" Giant Olin. scale. Built -in 

meter protection 0/ -5/ 
2. 5/10/50/250/500 / 
1,000V D.C. 0/3/10/50/ 
250/600/1,000V A.C. 0/ 
10/100µA/10 /100/ 
600mA /25/10A. 0/ 
1K /1OK /100K /10M/ 
10MO.- 10 to 49.4dB 
618.18.0. P. & P. 5/ -. 

MODEL AS -100D. 100K O / 
VOLT. Sin. mirror scale. 
Built -in meter protection. 
0/3/12/60/120/300 
/600 /1,200v. D.C. 0/6/30/ 
120/300 /600v. A.C. O/ 
100A /8 /80 /300m A 

12 amp. 0 /2K /200K /'2)I 
200M0. -20 to +17.II/ 
112.10.0. P. & P. 3/6. 

TE -900 20,0000 /VOLT 
GIANT MULTIMETER 
mirror scale and overload 
protection. bin. full view 
meter. 2 colour scale. 0/ 
2.5/10 /260 /1,000 /5,000v 
A.C. 0/26/12.6/10/60 / 
250 /1,000 /5,000v. D.C. 
0 /600.A /110/100/500 
mA /10 amp, D.C. 02K/ 
200K/20 MEG. OHM. 
116. P. & P. 5/ , 

LAFAYETTE 57 Range 
Super 50k 0 /volt Multi - 
meter. D.C. volta 12 mV 
-1000V. A.C. volta 1.5V 
-1000V D.C. corren 
251/A -10 amp Ohms 0- 
lOmegOdB -20 to +8 
dB. Overload protection. 
611.10.0. Carr. 3/6. 

TE111. DECADE 
RESISTANCE 
ATTENUATOR 

Variable range 0- 
111dB.Connectlona, 
Unbalanced T and 
Bridge T. Impedance 6000 range (0.1d x B 
10) + (1dB x 10) + 10 + 20 + 30 + 40dB. 
Frequency: d.c. to 200kHa ( -3dB). Accur- 
acy: 0.06dB. +Indication dB o 0.01. 
Maximum input leas than 4W (60V). Built in 
8000 load resistance with internal /external 
switch. Brand new 127.10.0. P. & P. e/ -. 

SINCLAIR EQUIPMENT 

Z12 12 watt amplifier, 89/8 
PZ4 Power Supply Unit 89/8 
Stereo 25 Preamp. 89.19.8 

Q14 Speakers 17.19,8 
Mlcromatic Radio Kit. 

49/8. Built 59/8. 
ALL POST PAID 

SPECIAL OFFER 
Two Z19 Amps., PZ4 Power Supply, Stereo 
86 Preamplifier, 222, or with two Q14 
speakers, 687. 

NEW SINCLAIR 2000 SYSTEM 

35 watt Integrated Amplifier, 629, Carr. 5/ -. 
Self- powered FM Tuner, 826. Carr. 5/ -. 

ECHO HS -606 STEREO HEADPHONES 

Wonderfully com- 
fortable. Light- 
weight adjustable 
vinyl headband. 
lift. cable and 
stereo jack plug. 
25- 17,000 cps. 8 
ohm imp. 67/6 
P. & P. 2/6. 

AM /FM SIGNAL GENERATORS 

Oscillator Test No. 
2. A high quality 
precision instru- 
ment made for the 
ministry by Alrmec. 
Frequency coverage 
20.80 Mc /a AM 
CW/FM. Incor- 

porates precision dial, level meter, precision 
attenuator 10V- 100mV. Operation from 12 
volt D.C. or 0/110/200/250 volt A.C. Sine 
12 x 89 x hin. Supplied in brand new con- 
dition complete with all connectors fully 
tested. 845. Carr. 20/ , 

MODEL TE -90 50,000 O.P.V. 
mirror scale overload protec- 
tion 0/3/13/60/300/600/1200v. 
D.C. 0/6/30/120/300/1200v. 
D.C. 03 /6 /80 /600mA. D.C. 
16K /160K /1.6 /18meg O. -20 
to x 63dB.67.10.0. P. & P. 3 / -. 

MODEL TE -70. 30,000 
O.P.V. 0/3/15/80/300/600 
/1,200v. D.C. 0/6/30/120/ 
600 /1,200v. A.C. 0 /30pÁ 
/3 / 30 / 300 mA . 0/16K/160K 
/16M /18 Meg. O 
25.10.0. P. & P. 3/ -. 

LAFAYETTE TE46 RESISTANCE 
CAPACITY ANALYSER 

t pF -2000 mFd 
2 ohms 200 meg- 
ohms. Aleo checke 
impedance, turn 
ratio, insulation, 

00 /250V. A.C. 
Brand New 
617.10.0 
Carr. 7 /6. 

PROFESSION- 
AL 20,000 ope 
LAB. TYPE 
Multitester. 
Automatic 
overload pro- 
tection, mirror 

scale. Ranges: 1/10/50 /250/500/1,000 volte. 
D.C. and A.C. 0- 5000.A, 10mA, 250mA 
Current: 0 /20K, 200K, 2 megohm, Decibels: 
-20 to +22dB. 15.19.8. 
P. & P. 2/6. 
MODEL TE -10A. 20k 0 Volt 
5/25/50/250/500/2,600v. D.C. 
10 /50 /100/500/1,000v. A.C. 
0 /500A /2.5 mA /260 ma D.C. 
0/6K/6 meg. ohm. -20 to 
+22dB. 
10.0, 100mFd. 0.100- 01mFd. 
89/8. P. & P. 2/0. 

MODEL TE -12 
20,000 O.P.V. 0 /0.6 /6 /30 /120/ 
600/1,200/3,000/6,000v. D.C. 
0/6/30/120/600/1,200v. A.C. 
0 /800A /6 /60 /600mA. 0 /6K/ 
600K /6Meg. /60 Meg.0 SOpF. 
0.2mFd.15.19.6. P. & P. 3/6. 

MODEL PT-84. 1,000 
O.P.V. 0/10/60/250/ 
500/1,000v. A.C. and 
D.C. 0/1 /100 /500 /mA. 
D.0 0 /100K0. 89/8. 
P. & P. 1 /6. 

FIELD TELEPHONES TYPE L 

Generator ringing, metal cases. Operates from 
two 1.5V batteries (not supplied). Excellent 
condition. 64.10.0 per pair. Carr. 10 / -. 

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 /- so' SENO NOW- ONLY76 PEPP- 

`\"eS\\\\1 i' f/,yij.,-/ n DI 
eZ/e ival, 

1 0 0 

MARCONI 

CT/44/TF956 

AF Absorption 
Wattmeter 

1 ii/watt to 6 watts. 
620. Carr. 10/ -. 

T. E.40 
HIGH SENSITIVITY 
A.C. VOLTMETER 

10 meg. input 10 ranges: 
01 / 003 /.1/ 3/1/3/10/30/ 

100 /300V. R.N.S. 4cpe,- 
2Mc/e. Decibels -40 to 

+50dB. Supplied brand 
new complete with leads 
and instructions. Opera- 
tion 230V. A.C. 117.10.0. 
Carr. 5/-. 

AUTO TRANSFORMERS 

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

150 W. 11.12.6. P. & P. 3/6. 
300 W. 62. 7.8. P. & P. 3/6. 
600 W. 88.10.0. P. & P. 6 /8. 

1,000 W. 66.10.0. P. & P. 7/6. 
1,500 W. 68.10.0. P. & P. 8/6. 
3,000 W. 17.10.0. P. & P. 12/6. 
7,500 W. 115.10.0. P. & P. 20/ -. 

(RADIO) LIMITED 
3and 34, LISLE STREET, 01- 437 8204 
LEICESTERSQ.,LONDON,W.C.2 01- 4379155 

311, EDGWARE RD., LON DON,W.2 01- 2620387 
(ALL MAIL ORDERS TO :- 3,LISLE STREET,LEICESTER SQUARE, LONDON, W.C.2) 

OPEN 
9 a.m. to 8 p.m. 
every day Mon- 
day to Saturday 
(Edgware Road) 

O day Thurs.) 
Trade supplied. 
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levels in the band gap. A sample of germanium may 
contain tens of thousands of dislocations in one c.c. 
of the crystal and a sample of silicon may contain 
millions of such discontinuities. The boundaries of 
individual crystallites also represent defects in the over- 
all crystal structure. The presence of defects in semi- 
conductors results in a large reduction of the lifetime 
of the current carriers as they soon become trapped - 
in the same way that a billiard ball moving on a rough 
table becomes caught in the undulations. 

Crystal Growth 
In order to remove these defects a single crystal is 

produced from the polycrystalline substance. There are 
several methods of doing this. The one most commonly 
used is probably the Czochralsky method which was 
developed in 1916. This involves the growth of a single 
crystal from a bath of molten semiconductor material 
as shown in Fig. 3. A small seed crystal is required and 
this is obtained by cutting very carefully from a poly- 
crystalline sample a small single crystallite. This is 
then dipped into the melt and very, very slowly with- 
drawn, rates of between one -hundredth of a centimetre 
and sixty centimetres per hour commonly being used. 

Rotating and moving puller 

o 
o 

XX xxx 
xx 

xxx 
xx 

xxx 
x X X X x x X X X x x 

x x x x x x x x x x 
x x x x x x x x x x x 

Inert atmosphere 

Seed crystal 

Grown crystal 

Fig. 3: The Czochralsky apparatus used 
crystals. 

o 
o 
o 

F heating coil 
o 
o 
o 

Molten germanium 

to produce single 

As the crystal is pulled out new material grows on to 
the seed. The atoms are deposited in the same orienta- 
tion as that in the seed and in this way a long single 
crystal is produced. In order to help maintain a uniform 
growth rate the crystal is rotated at up to 200 r.p.m. on 
an axis along its length. Crystals of up to three inches 
diameter can be produced in this way, but more usually 
one -inch rods are made. This method can be used to 
produce single crystals of many different substances 
including germanium, silicon, gallium arsenide, copper, 
silver and lead. 

In order to avoid the risk of impurities being intro- 
duced from the vessel containing the melt it is possible 
to produce a molten pool of the material in the solid 
polycrystalline substance by locally heating the re- 
quired region with a beam of high energy electrons, the 
same crystal- pulling techniques being used as before. 

Another method of making single crystals is the 
float -zoning process where a seed crystal is 'again 
required, but this time a slowly moving r.f. heating 
coil is used to produce the molten zone, in a similar way 

I Inert 
I atmosphere 

L 

Polycrystalline germanium 

1 

Motion 
of coil 

8 

ó 

1 

R.F heating coil 

Single crystal 

Fig. 4: Float zoning apparatus. 

to that used in the zone refining apparatus. The seed 
crystal is placed at the bottom of the polycrystalline 
rod as shown in Fig. 4 and the r.f. coil placed around the 
rod just above the seed. It is slowly moved up the rod 
and as it moves the melted and then recrystallised 
material forms an extension of the original seed crystal. 
This method was developed at the Bell Telephone 
Systems laboratory during the 'fifties. 

A further method is the Bridgeman process in which 
the polycrystalline sample is slowly lowered through a 
furnace which is at a temperature above the melting 
point of the sample. As it comes out of the furnace it 
starts to recrystallise and a single crystal usually results. 
However in this method it is not so easy to control the 
orientation of the crystal faces. 

Annealing of the single crystals is carried out to 
reduce the number of defects present in the lattice and 
consequently to improve the characteristics. This is done 
by cooling the single crystal very slowly so that defects 
have time to move out of the crystal. 

Doping 
Having obtained a pure single crystal of the material 

it is then necessary to add impurities! There are various 
ways of doing this and the different methods are used 
in the appropriate circumstances. Here only the prob- 
lem of obtaining a uniform doping will be considered. 
It should be emphasised that the impurities in a 
semiconductor have to be very precisely controlled. 
The word impurity does not in this case mean something 

X x 
X x 

xxx 
X x 
xxx 

X X X 
X X XX X X 

X x x 
X X X X X x x 

X X X XX X X X 

X X X X X X X 
X x X X X X X X 

Grown crystal 

Doped germanium 

Pure germanium 

Fig. 5: The double - crucible method of growing doped crystals. 
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which is undesirable but an added atom which is 
different from the majority of atoms in the crystal. 

Two important methods of doping are used. The 
first is the floating crucible in which there are two 
vessels, one having a small hole in its base (see Fig. 5). 
This contains pure material to which a small amount of 
the appropriate dope impurity has been added and 
floats in a quantity of pure material in the outer vessel. 
The system is used in conjunction with the Czochralsky 
method for producing single crystals and the resulting 
crystal has the required degree of doping. The reason 
for using the rather complicated apparatus is that if the 
dope were simply added to the melt the concentration 
of impurity in the crystal would vary as the crystal 
grew, the last part of the crystal to grow having a much 
higher doping level and consequently a lower resistivity 
than the rest. The double crucible compensates for this 
by keeping the impurity concentration constant as the 
crystal grows. 

The second and perhaps the most important method 
is that of gas phase doping. This technique is used with 
the float -zoning method of preparing single crystals. 
Instead of carrying out the refining in a vacuum, the 
apparatus is surrounded with a gas containing the 
required doping atoms. The molten zone slowly absorbs 
some of the gas thus becoming doped. As the zone 
moves up the rod the doping proceeds, resulting in a 
uniform impurity concentration in the crystal. 

The resistivity of the long round crystal is measured 
and it is then cut into thin slices about twenty -five 
thousandths of an inch thick and one inch in diameter. 
These are all lapped in order to provide smooth sur- 
faces and finally they are chemically etched to remove 
damage, e.g. scratches, caused by the slicing process. 
After being carefully washed in very pure water they are 
ready to be used for the manufacture of devices. The 
final slice is about ten thousandths of an inch thick. 

Growing Epitaxial Layers 
Another manufacturing term which is seen frequently 

is "epitaxial" and very many devices are now manufac- 
tured using the epitaxial planar process. In order to 
obtain a device with high frequency capabilities it is 
necessary to use high resistivity material. However it is 
a disadvantage to make the whole device of this 
material because of the resultant high impedances. The 
epitaxial process starts with a low resistivity slice on to 
which a thin layer of high resisitivity material is grown, 
the so- called epitaxial layer. The atoms deposited on the 
surface align themselves with the atoms in the crystal 
lattice so that they do not constitute crystal defects but 
are simple extensions of the crystal. The chemical 
reaction involved in the process is of the form: 

SiCI, + 2H2 = Si + 4HC1 
Silicon tetrachloride reacts with hydrogen to liberate 
silicon at the surface of the slice. Doping is achieved by 
adding boron tribromide to the gases to produce p -type 
material or phosphorous trichloride for n -type material. 
A similar reduction reaction occurs, boron or phos- 
phorous being deposited as impurity atoms in the 
epitaxial layer. 

An individual transistor, diode, resistor and so on is 

called a device. An active device is one which can be 
used to amplify power; a passive device is one which 
produces no amplification, e.g. a resistor. Next month 
we shall describe methods of making diodes. 

TO BE CONTINUED 

NEXT MONTH IN P.W. 

A.C. -D.C. METER 
Constructional article giving details of a 

sensitive multirange transistorised voltmeter 
for measuring a.c. and d.c. voltages. On a.c., 
the lowest range has an f.s.d. of 3mV and 
on d.c. 100mV. 

A CALIBRATED 
SIGNAL GENERATOR 

A constructional pro- 
ject which over- 
comes one of the 
main disadvantages 
of building test gear 
-calibration. This 
simple unit operates 
between 450Hz and 
35MHz and by using 
the specified com- 

ponents, calibration is simply a matter of 
copying from a chart provided in the 
article. The unit will provide modulated r.f., 
c.w. or a.f. signals. 

PLUS OTHER CONSTRUCTIONAL 
PROJECTS AND REGULAR 

FEATURES 

PRACTICAL 
WIRELESS 
All in the JULY issue on 

sale June 6th 

ORDER YOUR COPY NOW! 

www.americanradiohistory.com

www.americanradiohistory.com


NEW! HSL.700 MONO I TRANSISTOR STEREO 8-{- 8 MK II 

TRANSISTOR AMPLIFIER 

A really high 
fidelity mon- 
aural amplifier 
with perform- 
ance charac- 
terlstics to 
suit the most 
discriminat- 
ing listener. 
6 transistor 
circuit 
with in- 
tegrat - 
ed pre- 
ampli - 

flerassembled 
on special printed sub 
panel. AD161 -AD162 operating 
In eymetrical complementary pair. Output transformer 
coupled to 3 ohm and 15 ohm speaker sockets. Standard 
phono Input sockets. Full wave bridge rectifier power 
supply for AC maire 200 -240v. Controls: Bass, Treble, 
Volume /on /off. Function selector for PU2, PU2, Tape, 
Radio. The 110L.700 le strongly constructed on rigid steel 
chassis bronze hammer enamel finish, size 91 x 5 x 41 In. 
high. 
Performance figures: 

Sensitivity -P U 1.50m /v, 
56K input impedance. 

PU2- 110m/v, 1 meg input impedance. 
Tape- 110m /v, 1 meg Input impedance. 
Radlo- 110m /v, 1 meg input impedance. 

Output power measured at IKc -6.2 watts RMS Into 3 
ohms, 5.8 watts RMS Into 15 ohm. Overall frequency res- 
ponse 30 c /s -18 Re /s: Continuously variable tone controls; 
Bass, + 8 db to - 12 db at 100 c /s. Treble, + 10 db to 
-10 db at 10 Kc /s. - 

The IISL.700 has been designed for true high fidelity 
reproduction from Radio Tuner, Gramophone deck and 
Tape Recorderpre amp but is also capable of being used in 
conjunction with a guitar by connecting to PU 1 socket and 
the peak output powe r will then be In the region of 15 watts. 
Supplied complete with knobs, attractive anodised alu- 
minium front escutcheon panel, long spindles (can be out 
to suit your housing requirements) full circuit diagram and 
operating instructions. Limited Number. 

Our Special £7.19.6 P. & P. 7/6. Price 

BRAND NEW 8 OHM LOUDSPEAKERS 
5in.14 / -; 68ín.18/6; 8in. 27/ -; 7 x din .18 /6 ;10 x gin. 27/8 
E.M.I. 8 x Sin. with high flux magnet 21 / -, E.M.I. 13¡ x 
Bln. with high flux ceramic magnet 42/- (15 ohm 45/ -) 
E.M.I. 13 x 8in. with two inbuilt tweeters and crossover 
network. 3 or 16 ohms 4 M. P. & P . 5in .2/ -, 61 & 8in.2 /6 
10 & 12in. 3/6 per speaker. 
BRAND NEW. 12in. 16w. 11/1) Speakers, 3 or 15 ohms. 
Current production by well -known British maker. Now 
with Milos ceramic ferrobar magnet assembly 26,10.0 - 
P. & P. 6/ -. Guitar models: 26w. 28.0.0. 35w. 18,0,0, 
B.YI. 81 in. HEAVY DUTY TWEETERS. Powerful cera- 
mic magnet. Available in 3 or 8 ohms 15/- each; 16 ohms 
18/6 each. P. & P. 2/6. 
12in. "RA" TWIN CONE LOUDSPEAKER- 10 watts peak 
handling. 3 or 16 ohm, 85/-. P. & P. 316. 

85 OHM SPEAKERS 
311n. 12/8; 7 x 4in. 21 / -. P. & P. 2/- per speaker. 

LATEST COLLARD MAGNAVOX 883 STEREO TAPE 
DECK. Three speeds 4 track, takes up to 7in. spools. 
218.10.0. Carr. 101 -. 
QUALITY PORTABLE TAPE RECORDER CASE. 
Brand new. Beautifully mace. Only 49/6. P. & P. 8/6. 
Dual Purpose Balk Tape Eraser and Tape Head Demagnet- 
iser 85/-. P. & P. 3/ -- 
CRYSTAL MIKES. High imp. for desk or hand use. 
High sensitivity. 18/6. P. & P. 1 /6. 
HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR 
PRICE 211 -- P. & P. 1 /6. 
CARBON MIKE INSERTS. Brand new 28in. dia. 5/ -- 
P. & P. 1 /6. 

NEW S.T.C. TYPE 26 MINIATURE RELAYS -48 volt. 
4 e/p, c/o contacts. 1 amp rating. Coil resistance 5,800 
ohms. Slcc approx. I o 14 x l jiu. high. 8/6 each. P. & P 1/6 

SPECIAL OFFER! PLESSEY TYPE 29 TWIN TUNING 
GANG. 400pF + 146pF. Fitted with trimmers and 
5:1 Integral slow motion. Suitable for nominal 470 kc /e 
I.F. Sise approx. 2 x 1 x 111n. Only 8/8. P. & P. 2/6. 

MAINS TRANSFORMER. Primary 200.240V two separate 
8 wave secondaries giving approx 16V at lamp and 20V at 
1.2 amp; erc, can be connected in series for 36V at 1.5 
amp. Ideal for transistor power euppliea. Drop through 
mounting. Stack size 25 o 38 x lin. 16 / -. P. & P. 6/ , 
MAINS TRANSFORMER, For transistor power supplies. 
Pri. 200/240v. Sec. 9 -0-9 at 500 mA. 11/ -, P. & P. 2/6. 
Pri. 200 /240v. Sec. 12 -0-12 at 1 amp. 14/8, P. & P. 2/6. 
Pri. 200/240v. Sec. 10 -0 -10 at 2 amp. 27/6. P. & P. 3/6. 
MATCHED PAIR OF 28 WATT TRANSISTOR DRIVER 
AND OUTPUT TRANSFORMERS. Stack site 1¡ x 1¡ x 
lin. Output trans. tapped for 3 ohm and 15 ohm output. 
10 /- pair plus 2/-. P. & P. 

HIGH GRADE COPPER LAMINATE BOARDS 
8 x 0 x r /rain. FIVE for 10 /- P. & P. 2/-. 

Now using 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 ohms. Compact design, all parts 
supplied including drilled metal work. Cir -Kit board, 
attractive front panel, knobs, wire, solder, nuts, bolts- 
no extras to buy. Simple step by step instructions enable 
any constructor to build an amplifier to be proud of. 
Brief specification: Freq. response ±3dB. 20- 20,000 c /s. 
Bass boost approx. to +12dB. Treble cut approx. to 
-16dB. Negative feedback 18dB over main amp. 
Power requirements 25V at -6 amp. 
PRICES: AMPLIFIER KIT 210.10.0; POWER PACK 
KIT 28.0.0; CABINET 28,0.0, All Post Free. 
Circuit diagram, construction details and parts Sat (free 
with kit) 1 /6. (S.A.E.). 

Official Stockists of all 
PEAK SOUND HI -FI EQUIPMENT 

including the 
P.W. DOUBLE 12 STEREO AMPLIFIER oc featured 
in Practical Wireless April, May and June issues. 
Component pack as specified. 
2 Spools of 'Cir -Kit" 4.0 
2 Pre -amp and tone control kite 4.13.0 
4 35 in. x I1n. "Cir -Kit" matrix 7.0 
2 Boards 6' x 30" 8.0 
2 PA.12 -16 Power Amp Kits 07.19.0 
2 Heat Sink assemblies 12.0 
1 P6.46K v power supply kit 04.10.0 
1 Pack -flat afrormosia teak finished 

Cabinet kit 82,12.6 
5 Controls as specified 18,0.0 

Total cost 228.6.6 
Plus P. & P. 11 / -. 

(Excluding metal work, knobs, plugs and sockets and 
fuses). 

SPECIAL PURCHASE I 

E.YI. 4 -SPEED PLAYER 
Heavy 8l in. metal turntable. 
Low flutter performance 200/ 
250 v. shaded motor (90 v. 
tap). Complete with latest 
type lightweight pick -up arm 
and mono cartridge with t/o 
styli' for LP /78. ONLY 68/ -. 
P. & P. 6/6, 

QUALITY RECORD PLAYER AMPLIFIER MKII 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, E1,84, 
EZ80 valves. Separate Bass, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Size 7' w. x 3' d. x 6' h. Ready built and tested. 
PRICE 76/ -, P. & P. 6 / -. 
ALSO AVAILABLE mounted on board with output 
transformer and speaker ready to fit into cabinet below. 
PRICE 97/6. P. & P. 7/6. 
DELUXE QUALITY PORTABLE R/P CABINET MKII 
Uncut motor board sise 148 x 121.n. clearance 2in. below. 
6ß1n. above. Will take above amplifier and any B.S.R. or 
GARRARD autochanger or Single Player Unit (except 
ATOO and SP25). Size 18 x 15 x 81n. PRICE72 /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 covers 86 -102 Mc /s. I.F. 
output 10.7 Mc /s. Complete 
with ECC86 (0L12) valve and 
full circuit diagram of tuner head. Another special bulk 
purchase enables us to otter these at 57/6 each. P. & P. 3/ -. 
GORLER F.M. TUNER HEAD. 88-100 Mc /s. 10.7 Mc /s. 
I.F. 15/- plue 2/6 P. & P. (ECC85 valves, 8/6 extra) 

8 -VALVE AUD10 
AMPLIFIER MODEL HAN 
Designed for Hi -F' reproduc- 
tion of records. A.C. Maim 
operation. Ready built on 
plated heavy gauge metal 
chassie, aise 74' w. x 4' d. x 
44' h. Incorporates ECC83, 
EL84, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output trans- 

° former matched for 3 ohm 
speaker, separate Bass, Treble and volume controls. Nega- 
tive feedback line. Output 41 watts. Front panel can be 
detached and leads extended for remote mounting of 
controls. Complete with knobs, valves, etc., wired and 
tested for only 24.6,0. P. es P. 6 /-- 
HSL "FOUR" AMPLIFIER KIT. Similar in appearance to 
HA34 above but employe entirely different and advanced 
circuitry. Complete set of parte, etc. 79/8. P. & P. 6 / -, 

BRAND NEW TRANSISTOR BARGAINS. GET 16 
(Matched Pair) 1b / -; V15/10p, 10/ -; OC71 6/ -; 0076 6 / -; 
ÁF117 8/6; 2G339 (NPR) 8 / -. 
Bet of Muilard 6 translators OC44, 2 -OC45, AC128D 
matched pair AC128 26/ -; ORP12 Cadmium Sulphide 
Celle 10/6. All poet tree. 

DE LUXE STEREO AMPLIFIER 
A.C. mains 

200 -240 
volts. Us- 
ing heavy 
duty fully 
Isolated mains trane - fermer 
with full 
wave rec- 

tification giving 
giving adequate 

smoothing with negligible 
hum. Valve line up: -2 x ECL86 Triode Pentodes. 
1 x EZ80 as full wave rectifier. Two Dual potentiometers 
are provided for bass and treble control, giving bass and 
treble boost and out A Dual volume control is used. 
Balance of the left and right hand channels can be 
adjusted by means of a separate Balance' control fitted 
at therear of the chassis.Input sensitivity is approximately 
300m/v. for full peak output of 4 watt per channel (8 
watts mono), Into 3 ohm speakers. Full negative feedback 
in a carefully calculated circuit, allows high volume levels 
to be used with negligible distortion. Supplied complete 
with knobs. Chassis size 11 "w x 4'x. Overall height 
Including valves 5'. Ready built and tested to a high standard. PRICE 8 gas. P. & P. 8/ -. 

4 -SPEED RECORD PLAYER BARGAINS 
Maine models. All brand new in maker's packing. 
E.M.I. MODEL 999 Single Player with unit 
mounted pick -up arm and mono cartridge 25.6.0 
B.B.R. DAM with latest mono compatible cart. 28,18.6 

All plus Carriage and Packing 6/6 
LATEST GARRARD MODELS. All types available 1025, 
2026, SP25, 8000, AT60 etc. Send S,A,E. Ice latest Prices! 
PLINTH UNITS cut out for Garrard Mods Is, 1025, 20.25, 
2000, 3000, AT60, SP25. With rigid perspex corer. 
OUR PRICE 6 gut. complete. P. & P. 8/6. 

LATEST RONETTE T/O STEREO /COMPATIBLE 
CARTRIDGE for EP /LP /Stereo /78.Only 32/6. P. & P. 2/ -. 
LATEST RONETTE TIC MONO COMPATIBLE CART- 
RIDGE for playing EP /LP /78 mono or etereo records on 
mono equipment. Only 80/-, P. & P. 2/ -. 
SONOTONE STAHC compatible Stereo Cartridge with 
diamond stylus, 60/ -. P. a P. 2/ -. 
FEW ONLY ACOS High -G for EP and LP. Only 10/ -, 
P. & P. 2/ -. 

HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TAl 

Peak out- 
put in excess 
of 1¡ watts. 

All stan- 
dard British 
components. 

Built on 
printed circuit panel size 6 x lin. 

Generous else Driver and Output Transformers. 
Output transformer tapped for 3 ohm and 15 ohm speakers. Translators (GRTI14 or 81 Mallard AC128D 

and matched pair of AC128 o /p). 9 volt operation. 
Everything supplied, wire, battery clips, solder, etc. 
Comprehensive easy to follow instructions and circuit 

diagram 2/6 (Free with Kit). All part sold separately. 
SPECIAL PRICE 46/-, P. @ P. 31'. Also ready built and 
tested, 52/8. P. @ P. 3/ -. 

HARVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier using a double wound 
maim transformer, EZ80 rectifier and ECL82 triode 
pentode valve 88 audio amplifier and power output stage. 
Impedance 3 ohms Output approx. 3.5 watts. Volume 
and tone controls. Chassis else only 7' wide x 3' deep x 6' high overall. AC mains 200/840v. Supplied absolutely 
Brand New completely wired and tested with valves and 
good quality output transformer. FEW ONLY. 
OUR ROCK BOTTOM 49/6 P P 

P 
BARGAIN PRICE 

10/14 WATT HI -FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL84s in push -pull. 
Super reproduction 
of both music and 
speech, with negli- 
gible hum. Separate 
inputs for mil. and 
gram allow records 
and 

follow 
wound 

to follow each other. r 
Fully shrouded section ound output transformer to match 3 -150 speaker and 2 independent volume controls, 
and separate bass and treble controls are provided giving 
good lift and eut. Valve line -up 2EL84e, ECC83, EF86 and 
EZ80 rectifier. Simple Instruction booklet 2/8 (Free with 
parts). All parts sold separately. ONLY 27.g.ß. P. & P. 8/6. 
Also available ready bulk and tested complete with std. Input sockets, 29.5.0. P. A P. 8/8. 

Open ell day Saturday H A R V E R S O N SURPLUS CO. LTD. P /ease write clearly Early closing Wed. 1 p.m. 
da 

A j minutes from South If imbledon 170 HIGH ST., MERTON, S. W.19 PLEASE NOTE: P. & P. CHARGES 
Tel.: 01-540 3985 QUOTED APPLY TO U.K. ONLY. 

Tube atatian 
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES AGED EXTRA. 
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R.S.T. VALVE MAIL ORDER CO. 
BLACKWOOD HALL, 16a WELLFIELD ROAD, STREATHAM S.W.16 

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

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

Tal. 769. 0199/1649 

1A7 7/9 6BQ7A 7/- 6/70 2/- 9BW6 7/- 2056 20/- 80 7/6 DF96 7/6 EGF80 6/6 EM80 7/6 PC97 8/9 RG5/50080/- ÚF89 7/8 
1D5 7/6 61357 17/- 6K7GT 4/8 1001 18/6 2520 6/6 80A2 7/8 01177 4/9 ECF82 6/6 EM81 8/8 PCC84 6/6 8130 40/- UL41 19 /- 
1106 7/- 613118 12/6 6K8M 11/6 1002 12/6 26L6GT 7/- 150B2 11/8 DE32 7/9 ECH21 12/8 EWA 7/6 PCC89 10/6 894 8/- UL84 7/- 
1LD6 8/- 6B87 86/- 6K8G 8/- IOFl 14/9 2555 8/- 158 DK91 6/- ECH35 11/8 E8U16020/- PC0189 10/6 8941 5/6 ÚM80 5/6 
1NOGT 8/- 6BW8 14/8 6K8GT 7/- 10F3 18/- 2654 8/8 801C4 8%6 9E92 9/- 501142 11/- EY61 7/8 PCF80 6/9 8961 8/8 UU6 18 /6 
186 6/- 6BW7 18/- 6125 16/- 10E9 10/6 25Z5 8/- 807 9/- DK98 7/9 50E81 6/9 EY86 7/- PCF82 6/6 8TV280/80 UU7 18/6 
184 5/6 604 6/- 6L1 12/- 10E18 8/- 2556 9/6 813U8A DL66 26/- 501183 8/8 EZ36 8/- PCF84 8/- 96/- U119 8/8 
185 4/6 60,50 6/- 6L6G 7/9 lOLl 8/- 28D7 9/8 120/- DL92 6/8 ECL80 7/- 5540 8/8 90986 9/- 8U26 19/8 111721 9/8 
1T4 4/- 606 8/9 6L18 6/- 10L1311 10/6 3001 6/9 813 80/- DL93 4/- ECL82 7/- E241 9/6 PCH801 9/9 80215019/8 ÚY41 8/6 
3A4 4/- AC8G 6/- 6Q7G 6/- 10913 18/8 30016 16/- 866A 16/- DL94 6/9 501233 10/8 5280 6/8 PCH802 9/9 T41 1,7/8 0Y89 6/6 
3Q4 7/9 6CD6G 84/- 6Q7GT 8/6 11E3 70/- 80017 18/- 954 6/8 DL9S 7/9 ECL86 9/- 5281 5/6 PCH80516/- TDD4 8/6 VMP4017/- 
SQ6 7/- 6056 7/8 68A7M 7/- 12AT6 4/9 80018 16/- 1626 6/6 DL96 7/6 ECLL800 0530 10/- PCF80613/- 010 7/6 VP4B 86/- 
384 6/8 
SV4 6/9 

6CW4 12/- 
606 8/9 

6807 7/- 
6807 6/- 

12AT7 8/- 
121,06 5/9 

30E5 17/- 
3091.1 18/- 

4022AR 87/- 
6783 12/- 

DM70 8/- 
DY86 6/- 

80/- 
EF9 20/- 

0531 10/- 
OZ34 11/- 

PCF80816/8 
PCL82 7/9 

014 7/6 
U19 S8/- 

2.10105 /3 
6/6 

5R4GY 10/6 655 7/6 68107 8/8 12A07 6/9 30FLI219/- 7193 8/- DY87 6/8 EF37A 7/- KT36 18/- PCL89 10/8 025 16/8 V1160/30 
6040 4/- 6F1 12/6 6817 6/- 12AX7 6/8 309L14 15/6 7475 14/- E88CC 12/- EF39 8/- KT61 17/6 PCL84 8/8 U26 15/6 e/- 
6V4G 6/6 655G 8/- 68K7GT 4/9 12BA6 8/- SOLla 17/- A61 7/9 BA50 8/6 EF41 10/- KT66 91/- PCL86 9/8 U78 4/6 VT25 16/- 
6Y3GT 6/= 6560 6/- 68L70T 6/- 12BE6 6/8 30L17 17/- ATP4 2/8 5AB080 8/6 EF60 6/- KT81 86/- PCL86 9/8 0191 13/9 VT31 80/- 
6Z4G 7/- 6B8G 5/6 68N7GT 5/6 12C86T 6/- 30912 18/- ATPS 12/- 5AF42 10/- 5980 5/- 11181 (705) PENA4 90/- U961 18/3 VÚ311 8/9 
6/3072 15/- 6F11 6/6 6ßQ7 7/8 12E1 90/- 30919 16/- ATP7 8/6 EB41 10/- EF86 7/- 16/- PENB4 80/- U301 12/6 VÚ120 12/8 
6A7 16/- 6E13 6/6 6U4GT 18/- 12J50T 2/6 3091,1 16/- AU2 80/- EB91 8/- EF86 6/6 KT88 80/- 9E545 7/- U409 6/6 VÚ608 85/- 
6A8G 1818 6F14 12/8 6U5G 7/6 12J7GT 8/6 309L13 18/8 AUS 8/9 EBC33 8/8 EF89 5/6 KTW61 8/6 9E546 4/- 0404 7/8 W8151 12/8 
6AC7 4/- 6E23 16/- 6V6M 12/- 12K7GT 8/- 301%14 15/- AZ1 8/- 58041 9/9 EF91 5/6 KTZ41 6/- PL86 10/9 0801 23/8 X101.6 6/- 
6AK6 6/- 6E24 14/- 6V6G 4/6 12K8GT 8/- 35A5 11/8 AZ31 10/- 58090 4/6 EF92 2/6 MIA 17/6 PL81 8/- UABC80 6/6 XPl -5 6/- 
6AL6 4/6 6E25 16/- 6V6GT 8/6 12Q7GT 8/- 35L6 6/9 CBL31 18/- EBF80 7/6 EF98 16/- MIA 8/- PL82 8/6 UAF42 10/6 X801-510/- 
61,315 2/6 6E28 14/- 6X4 4/8 128A7 8/- 35W4 4/6 CCH35 16/- EBF83 9/- EF183 6/6 M8P4 10/- PL83 7/8 UBC41 9/8 Y63 7/6 
6AM6 8/6 606 2/8 6X50 4/6 12807 8/- 3553 10/- CL33 20/- EBF89 6/8 EFI84 7/- MU14 7/6 PL84 7/- UBC8I 9/8 Tubes 
6AQ6 6/8 6116 8/- 6X5GT 6/- 128H7 8/- 367A0T 8/6 0E30 12/6 EBL1 14/- EL32 3/6 MX40 12/6 91.600 14/8 UBF80 7/- 3501 65 /- 
6.870 16/- 636M 9/- 7X6 11 /6 128.77 4/6 3655 6/- CY31 8/8 EBL21 18/- EL33 12/6 N78 19/- PX4 14/- UBF89 7/6 SFP7 29/- 
6AT6 4/9 6J6G 4/- 7B7 7/6 128%7 4/9 37 e/- DAM 7/- EBL31 27/8 EL34 10/8 5108 26/- 9E33 10/9 U0084 8/6 5091 ß6/- 
BAUE 5/- 6J6GT 6/8 705 15/- 128117 6/- 42 8/- 13.4591 4/8 5090 6/- EL41 16/6 NGT1 6/- PY81 6/9 00085 7/6 0V1526 40/- 
BB40 20/- 616 8/8 706 16/- 14107 9/6 5055 8/6 DAB96 7/6 50081 6/- EL42 6/6 NGT7 80/- PY82 6/8 UCF80 8/6 ACR131100/- 
11B8(1 2/- 63721 8/6 705 8/- 19AQ6 6/- 5005 8/8 DOC90 10/8 50082 5/9 EL84 4/9 OA2 6/- PY83 7/- 001142 10/6 VCR97 35 /- 
BBA6 8/- 617G 6/- 707 6/6 2001 10/- 60CDA081/- 13933 8/- E0083 8/8 EL90 6/3 003 7/- 9E800 9/6 001181 7/- V01517B 
6B56 5/- 6J70T 7/6 7107 18 /- 20E2 14/- 50L6GT 8 DF70 9/- 50084 5/8 F.L96 6/8 024 4/6 PY801 9/6 UCL82 7/6 46/- 
6BH6 9/- 6K6GT 5/- 787 45/- 2oL1 20/- S 9/6 DF91 4/- 50085 6/- ELL80 80/- PC86 11/6 R2 7/6 UCL83 10/- VCR517C 
6B36 9/- 6K7M 8/8 7Y4 8/9 2094 20/- 78 6/- DF92 9/- 50088 7/8 BM34 21/- PC88 11/6 R19 7/9 0F41 10/6 46/- 

SPECIAL 24 HOUR SERVICE 

OBSOLETE TYPES A SPECIALITY 
QUOTATIONS FOR ANY VALVE NOT LISTED 

Express postage 9d. per valve. 
Ordinary postage 6d. per valve. C.W.O. No C.O.D. 
Complete range of T.V. Tubes available from £4.5.0. 

Manufacturers and Export Inquiries Welcome 

Special 24 Hour 
Express Mail 
Order Service 

DAF91, DF91, 
DAF96, DF96, 

AC127 7/6 
AF114 7/- 
AF115 7/- 
AF116 7/- 
AF117 6/6 

SETS 
DK91, DL92 
DK96, DL96.. 

0025 11/- 
0028 16/- 
0035 11/6 
0044 4/8 
0045 4/- 

OF VALVES 
or DL94 .. 

TRANSISTORS 
0071 4/8 
0072 8/- 
0075 8/- 
0076 6/- 
0077 8/- 

.. 
. .. 

0081 
008113 
0C81DM 

0082 

90 
29 

4/- 
4/- 

8/- 
8/- 

- plus postage 
- plus postage 

00820 e/- 
0083 e/- 
00170 7/- 
00171 8/- 
0(7200 7/6 

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

TAPE AMPLIFIER FOR MAGNAVOX TAPE DECKS - 2 or 4 TRACK 

Chassis 125 x 54 x 441n. high. 
Front panel alun and black - 

1 

129 x 44in. 200 -250 A.C. 
- Maine Trans. O8 /On -Tone; 

'S .. Vol. /Mic.; Vol. /Gram.: Mc. y - 
,,,..- Input; Gram. Input; Moni- 

tor; Valves 6BR7, 50083, 
EM84, EL84 and Rect. 2 

.1 Track 210.10.0; 4 Track £18 
(1216 p. & p.). Ready for bolt- 
ing direct to Magnavox deck. 

FULLY BUILT STEREO AMPLIFIER. 2 x 3 watts, mains trans., metal rect., 2 x 
UCL82, 2 o.p. trans. for 3 ohm, vol /on-oft, tone, balance, chassie type with 3 controls 
on front. 11 x 31 x 4in. high. 26 (8/- p. & p.). 

8W. PEAK PUSH -PULL OUTPUT AM- 
PLIFIER, 200 -250V A.C. B280, 50083, 2- Et.e4, Bass, treble, vol /on -of, 87.17.6 z` 

(post paid). Size 12 x 3/ x 6in. high. For 
Record Player, Radio Tuner, etc. 
Maim Trans. o.p. trans. for 3 ohm. °- 

6 PUSH -BUTTON STEREOGRAM CHASSIS 

M.W.; B.W.r; 8.W.2; V.H.F.; 
Gram; Gram; Stereo Gra Vol; 

Tone; Maim Tram; 200 - 
250 Volta; 2 o.p. for 3 ohm. 
Also operates with two 
speakers on Radio. Chassie 
size: 15 x 7 0 681n. high. Dial 
silver and black 15 x 31n.190- 
550M; 18 -51M; 60 -187M; 
VHF 88 -100 Mc /a. Valves: 

' a ECC85, 50081, EF89, lx 
501.86, 5M84 and Rect. 
Price 219.19.0, carr. paid. 

í . .,,. With Stereo Decoder fitted 
27.10.0 extra. 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants. 

(2 mine. from Station and Buses). FULL GUARANTEE. Aldenbot 22840 
CLOSED WEDNESDAY. 
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STRONGHOLD 
steel shelving 
that adjusts 
every inchoF 
its height! 
Immensely strong - completely 
adjustable, every inch. Delivered 
free, mainland, with spanner 
prpvided for erection in minutes. 
Buy it by the bayl Cash with order 

73" high x 34" wide x 12" 
deep unit with six shelves in 
heavy -gauge steel, stove 
enamelled grey or green! 
f3.158.-Brand New! See the 
rest of the N.C. Brown range! 

ß3.1s 

BRAND NEW 
carriage free 
on mainland 

E3N.C. BROWN LTD. 
pacesetters in storage equipment 

L. 

Send your FREE BRO- 
CHURE or Send 
(how many)' bays of 
steel shelving CO £3.15s. 
in green DO grey (tick 
which) 

Name ...........- ....... 
Address .-. 
Dept. PW Eagle Stealwdrks, Heywood, Lancs. 
Tel: 69018. London: 25 -27 Newton St, W.C.2. 
Tel: 01 -405 7931 

.6. 
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DE LUXE PLAYERS 
PORTABLE CABINET As illoe- 
player. To fit standard 75/- haled. or sutoohauger. 
RCS AMPLIFIER 8 WATT. 
Ready made and tented This 
ia a 2 -stage unit using a 
triode pentode condenser 
coupled valve giving 
8 watts output into a 
8 ohm loudspeaker. 
Tone and volume 
control. mounted ou 
chassis with knobs. 
Supplied with 
loudspeaker and valve 
UCL82. Frequency response 

Senssiitiv°420ómV. 59/6 
SINGLE PLAYERS MONO 
EMI Junior Mains 62.19.6 
Garrard SRP92 66.19.8 
Garrard SPIS MkII 614.19.6 

P ó/6 
eaeosh it tem 

AUTOCHANO ERS MONO 
Bailout Princess 65.19.8 
BSR8uperdim UA2528.19.8 
UA70Tran,cription 618.19.6 
Garrard AT80 Mall 112.19.8 
8000 Stereo /Mono 612.19.6 

All fitted LP /78 Rylii and pickup cartridge complete. 
Stereo /mono pickup 20/- extra except 8000. 

GARRARD TEAKWOOD BASE WE.1. Ready 65/- 
cut out for mounting 1025, 8000, 8P25, AVM, etc. 
GARRARD PERSPEX COVER SPC.1 tor WB.1 65/- 

DE LUXE STEREO GRAM CHASSIS V.H.F.. MW, SW 
19 -50m. SW 60 -180m. Magie eye, push Mutton. £22.10 
d valve plus rect. Sine 15 x 74 x lin. high. 
British made. Details B.A.E. 

E.M.I. PICK -UP ARM Complete with mono cartridge 29/8; 
Ital ßP87 17/6; Stereo Ceramic 55 / -. Powerpoint 66 15 / -. 

I 

CRYSTAL MIKE INSERTS 
11 x lin. 8/8; A00S If 
MOVING COIL MIKE with Remote Control liwiteh 19/6 

PORTABLE TRANSISTOR 

AMPLIFIER PLUS 

DYNAMIC MICROPHONE 
A selicontained folly 
portable mini p.a. system. 
Many use. - ideal tor 
Parties, or as a Baby 
Alarm, Intercom, Tele- 
phone or Record Player, 
Amplifier, etc Attractive reline 
covered cabine due 12 x 9 x din, with 
powerful 7 speaker and lour transistor one watt 
power amplifier plus ultra unitive microphone Uses Pm. 
battery. Brand new in Maker,' carton with tall makers' 
guarantee. World famous make. Only 90/ Pod 

Thee 

WEYRAD P50- TRANSISTOR COILS 
RA2W Stn. Ferrite Aerial /pan Cons .. . Od. 
with ear aerial eoil .... 12/8 Driver Trans. LFDT4. 9/6 
Ose. P60 /1A0 6/4 Printed WNW, PCA1. 9/6 
I.F. P50 /2CC 470 ke /e 6/7 J.B. Tuning Gang .... 10 /8 
Std 1.F. P50 /800 6/- Weyrad Booklet .. 2/- 
Teleseopie Chrome Aerials Bin extends to 23tn. 5/ -. 
Ferrite Rods Only. 8 r iia. 4 / -; 0 x lin. 61 -. 

VOLUME CONTROLS 80 Ohm Coax 8D yd. 
Long spindles. Midget Size BRITISH AERIALITE 
5K. ohms to 2 Meg. LOG or AERAXIAL AIR SPACED 
LIN. L/S 8 / -. D.P. 5/- 40 yd. 20 / -; 80 yd. 80/ -. 
STEREO L /810/8, D.P. 14/11 FRINGE LOW L088 

1 /6 Edge. 6K. S.P. Transistor 5/ -,. Ideal 025 lines yd. 

POTS. T.V. Type. Values STANDARD SIZE POTS. 

Carbon 
ohms 

to 2 megg. 4/6 50 OHMSio1000K., 7/6 
VEROBOABD 0.16 MATRIX 

21 < 6in. 8/8.ßI x Stin. S/8.8í 81io. 8 /6.6t x 6in. 5/2. 
EDGE CONNECTOH.B 16 way 6/ -; 24 way 7/8. 
PINS 88 per packet 8/4. FACE CUTTERS 7/6. 

B.R.B.P. Board 0.16 MATRIX Shin. wide 6d. per lin. 88in. 
wide 9d. per lin.; 6in, wide 1/- per lin. (up to 17in.). 
2S.B.P. nndri led ';rani Board. 10 x 81n. 3/ -. 
BLANK ALUMINIUM CHASSIS. 18 s.w.g. SIL., sides 
7 x 4in., 5/8; 9 x 71n., 6/8. 11 x 8in., 6/8; 11 x 7in. 7/8; 
18 x 91m 9/6; 14 x (Yin., 12/8; 16 x 141n., 15/ , 
ALUMINIUM PANELS 16 Lw.g.12x12 in. 8/8;14 x 9 in. 6/6; 
12x8 in. 4/8; 10x7 in. 3/6; 5 x 6 in. 2/6; 6x4 li. 1/6. 

Q MAX CHASSIS CUTTER 
Complete: a die, punch, an Allen screw and key 

fm. 16//- lin. 17/6 111x. 19/6 lain. 24/- SP/win. 4418 
i.. 16/- lia. 19/6 11in. 20/6 (tin. 29/- Sian. 57/8 

tin. 16/9 1"/ win 19/6 {tin. 81/8 Bin. 39/- lin. eq. 88/8 

'SONOCOLOR' CINE RECORDING TAPE 
6- reel. 900' with LP strobe marking., also eine light 
deflector- mirror for rynehronisation. 14/- eaeh. 
UNIVERSAL TAPE CASSETTES C80. THREE FOR 80 / -. 

Tape Spools 2 /O. Tape Splicer 6/ Leaser Tape 4/8. 
Reuter Tape Heads for Collard models S track 21 /- pair. 

"THE INSTANT" 
BULK TAPE 
ERASER AND 42/6 
RECORDING Poet 
HEAD 2 /8. 

DEMAGNETISER 
500/550 v. A.C. Leaflet S.A.E. 

BARGAIN STEREO /MONO SYSTEM 
Attractive Slim PLAYER CABINET with H.H.H. STEREO 
Aotochanger 4 + 4 AMPLIFIER and TWO matched 
Olin. LOUDSPEAKERS Carr. 10 /8 f19.19.6. (Only 4 pain of wires to Join). 

NEW TUBULAR ELNOTROLYTICB CAN TYPES 
2 /850V .. 2/8 100 /25V .. 2/- 8 /600V .. 9/8 
4/850V .. 2/8 250 /25V .. 2/6 16/600V . 12/6 
8/450V .. 2/8 500/26V .. 4/- 16 +18/600V 7/6 
18/450V .. 8/- 8 +8 /450V.. 3/8 82 +82 /260V 3/8 
82/450V .. 8/9 8 +18/450V. .3 /9 60 +50 /8ó0V 7/- 
26/25V .. 1/9 18 +1ß/460V 4/8 80 +100/860V 11/6 
60/50V .. 2/- 88 +82/850V 4/6 82 +82 +82 /850V 8/6 
SUB.MIN. ELECTROLYTIC({. 1, 8, 4, 6, 8,18, 25, 80, 50,100, 
250mF 15V 5 / -; 500, 1000mF 15V 8/8; 2000m! 25V 7/ -. 
CERAMIC. 900V 1pF to 0.OlmP, 94. Dime 1 / -. 
PAPER 860V -0.1 9d; 0.5 5 /8; 1mF 8/ -; SmF 150V 3/ -. 
600V -0:001 to 0:05 9d; 0.11 / -; 0.25 1/6; 0.6 8/ -. 
1,000V -0.001, 00088, 0.0047, 0.01, 0022, 1/9; 0.047, 0.1, 2/6. 
SILVER MICA. Close toleranee 1 %.6- 600pF1 / -; 560- 2,800pF 
21 -; S,700- 5,600pP 3/8; 6,800pF -0.01, mid 0/- eaeh. 
TWIN GANG. "0-0" 208pF +176oF. 10/8; 886pF, minia- 
ture 10/ -; 500pF standard with trimmers 12/8: 600p7 
midget leu trimmen. 7/8: 500pr slow motion, standard 9/ -; 
small S -gang 500pF 19/8. Single "O" 886pF 7/8. Twin 10/6. 
SHORT WAVE. Single 10pF, 25pF, 5OpF, 75pF, 100pF, 
180pF, 200pF, 10/8 each. 
TONING. Solid dieleetrie. 100SF, 800pF, 500pF, 7/- eaeh. 
TRIMMERS. Compression oeramie 80. 50. 70pF 1 / -; 
100pF, 150pF, 250pF, 1/8; 800pF, 750pF, 1000pF, 5/8. 

260V RECTIFIERS. Selenium h wave 100mA 6/ -; BY10010 / -. 
CONTACT COOLED 1 wave 80mA 7 /e; 86mA 9/6. 
Full Wave Bridge 75mA 10 / -; 150mA 19/6; TV rents. 10 / -. 
NEON PANEL INDICATORS. 260v. AC /D0. 818. 
RESISTORS. Preferred values, 10 ohms to 10 meg. 
1w., 1w., lw., 20% 3d.; 19w, Bd.; 2w. 1 / -; 1w. 10% 6d. 
HIGH STABILITY. 1w. 1 %. 10 ohms to 10 meg. BI -. 
Ditto 5%. Preferred valves 10 ohms to 22 meg., 94. 
5 watt 06 to 8:2 ohm 3w. {2 /- 

10 watt WIRE -WOUND RESISTORS j 2/- 
16 watt l 30 ohms to 8,800 ohms `2 /- 

10K,16K,90K,95K,88K,10W.IQ- 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
8 or 12v. outputs. li amp. 8/9; 2a., 11/8; 4a., 17/8. 
CHARGER TRANSFORMERS, P. A P. 6 / -. Input 200 /960,. 
tor 8 or 12v., 11 amps.. 17/6; 2 amps., 21/ -; 4 amps., 80/ -. 
VALVE HOLDERS, 94; CERAMIC 1 / -; CANS 1/- 

BRAND NEW TRANSISTORS 6/- each 
0071, 0073, 0081, 0044, 0045, 0C171, 0C170, AF117 
MAT 100, 7/9: MAT 101, 8/8; MAT 120, 7/9; MAT 121, 8 /8. 

REPANCO TRANSISTOR TRANSFORMERS 
TT46. Push Pull Drive, 9:1 CT, 8/ -. TT46 Output. 0T8:1, 8 / -. 
TT49. Interelage 20:1, 8/ -; TT62 Output 8 ohms, 4:5:1, 0 / -. 
TT28 /4 PAIR 10 watt Amp. Transformers and circuit 46/ -. 

TRANSISTOR MAINS POWER PACKS. FULL WAVE 
9 volt 600mA Sine 44 x 21 x Sin. Output terminals. 49/6 Swltched.Metal case, crackle finish. On /off switch. 
Hal/ Wave 9 volt 50mA Sise 21 x 11in. Snap terminals 88/8. 
9 volt 600mA TRANSFORMER ONLY. ßt x 18 x lila. 10/6. 
BENCH POWER PACK 230-250v. A.C. with f7 
Meter for 8- 9 -12v. 1 amp D.C. 

MAINS TRANSFORMERS 6 /pw 
Post 

h 
250 -0-250 60 mA. 13:8v. Sa. Centre tapped 19/6 
260 -0-260 80mA. 8.8v. 8.5a. 6.8v. la. or 5v. 2a 30 /- 
350 -0-850 80mA. 8.8v. 3.6a. 6.8v. la. or 6v. Sa 85/- 
200- 0 -800v. 120mA., 6.8v. 4a. C.T.; 0.8v. fia. 45/- 
MINIATURE 200v. 20mA., 8.8y. la. 21 x 8 x 15th. 12 /6 
MIDGET 220v. 46mA., 6.8v. Ss. 28 x 81 x Sin 17/8 
HEATER TRANS. 6.3v. lia., 8 /8; 8.3v. 4a. 12/6 
Ditto tapped see. 1.4v., 8, 8, 4, 5, 6.8v. 11 amp 18/6 
GENERAL PURPOSE LOW VOLTAGE, Outputs 8, 
4, 6, 8. 8. 9. 10. 12,15. 18, 24. and 80v. at fia 80/- 
1 amp..8, 8, 10.12, 18, 18. 20, 24, 80, 88, 40, 48, 80 35/- 
8 amp., 0-12v. and 0-18v. 19/6 
AUTO TRANSFORMERS 0- 116 -230v. Input /Output. 
60w. 18/8; 150w. 80 / -; 600w. 92/8; 1000w. 175/ , 

COAXIAL PLUG 1/8. PANEL SOCKETS 1/8. LUNE 2 / -. 
OUTLET BOXES. SURFACE OR FLUSH 4/6. 
BALANCED TWIN FEEDERS 1/- yard SO or 800 ohm.. 
JACK SOCKETS Std. open -circuit 2/6, cloned circuit 4/8. 
Chrome Lead Socket 7/8. Phono Plugs 1/ , Phono Socket 1/ -. 
JACK PLUGS Std. Chrome 3 / -; 3 5mm Chrome 5/8. 
DIN SOCKETS Chassis 8 -pin 1/8; 6 -pin 2/ -. Lead 8 -pin 8 /e; 
5-pin 6/ -. DIN PLUGS 8 -pin 3/8; 5 -pin 5 / -. 

WAVE -CHANGE SWITCHES WITH LONG SPINDLES. 
2 p. 8 -way, or 8 p. 6-way, or 8 p. 4 -way 4/8 each. 
1 p. 12 -way, or 4 P. 5 -way, or 4 p. 8 -way, 4/8 eaeh. 
Waveohange "MAXITS" 1 p. 12-way, 8 p. 8 -way, 8 p. 4-way, 
4 p. 8 -way, 8 p. 2-way. l wafer l2 / -, 3 water 18 / -, 8 water 24/ -. 

Additional waters 81- each water up to 6 max. 
TOGGLE SWITCHES. sp. 2 /8; ry. dt. 8/8; dp. 8/6; dp dt. 4/8. 

MINI -MODULE LOUDSPEAKER KIT 
10 
WATT 55/- Carr. 

Triple speaker ayalem combining on ready out baffle. lin. 
chip -board 15 x 811n. Separate Bau, Middle and Treble 
loudspeakers and crossover condenser. The heavy duty Sin 
Bass Woofer unit has a low bass resonance cone. The 
Mid -Range unit is specially designed to add drive to the 
middle register and the tweeter recreates the top end of the 
musical spectrum. Total response 20- 15,000 cps. 
Full instruction for 8 or 8 ohm. 

Teak Veneered Bookshelf Enclosure 
17h x 101 x 71in. Specially designed for above 15.10.0 extra. 

BAKER 12in. 
DE -LUXE MKII 
LOUDSPEAKER 
Suitable for any HI -Fi 
System. Provides truly rich 
sound recreating the music- 
al spectrum virtually flat 
from 25- I6,000cps. Latest 
double cone with special 
"Ferroba" ceramic mag- 
net. Flux density 14,000 
gauss. Bass resonance 32- 
Maps. 15W British rating. 
Voice coils available 3 or 
S or 15 £9 Post 
ohms. Free 
48 page Enclosure 
Manual 5/9 post paid 
LOUDSPEAKER CABINET WADDING 181n. wide, 2/8 It 
BAKER "GROUP BOUND" HPEAXERB -POST FREE 
'Group 25' 'Group 35' 'Group 50' 
wa 6 gns. 8 Buss. 59; 18 gns. 

ALL MODELS "BAKER SPEAKERS" IN STOCK 

Goodman Cone Tweeter 81n. square, 8./Ske /s. 10W 85/ -. 
Quality Horn Tweeters 2- 18ko!e, 10W 89/8. Crossover 16/6, 
LOUDSPEAKERS P.M. 8 OHMS. 29in, Sm, lin, Sin, 7 x 4in. 
17/8 each; 81ím 22/8: loin 87 /a; 8 x 6in. 11 / -; 
121n. Double cone 8 cr 15 ohm 89/6 ;10 s 8{n.ß0 / -;8 x2 än.21 / -. 
E.M.I. Double Cone 181 x ßla. , 8 or 15 Diem models, 46/ -, or 
with twin tweeter., crossover and ceramic magnet, 79/8 
SPECIAL OFFER! 8 ohm, 21m; 8 x 4in. 80 ohm, 21in, 29 in; 

15/6 L10H 26 ohm, 6 x gin; 85 ohm, Sin; 
TYPE 15 ohm, 10 x 21m. 7 x 4/n. 

Bin. LOUDSPEAKER UNITS 8 ohm 27/8, 15 ohm 80 / -; 
Bin. De Lure Ceramic 8 ohm 45/ -; 15 ohm 50 / -. 
8in. LOUDSPEAKER TWIN CONE 3okm 85 / -. 
6in. WOOFER. 8 watt+ mas. 20- 10.000 cps. 8 or 15 ohm 89/8. 
OUTPUT TRANS. EL84 ek. 4/8; MILE TRANS. 50:1, 8/9. 
SPEAKER FRET Varions Tygan samples. Send B.A.E. 

ALL PURPOSE HEADPHONES 
H.R. HEADPHONES 2000 ohm. Soper Sensitive .. 35/- 
LOW RESISTANCE HEADPHONES 8 -5 ohm..... 39/8 
DE LUXE PADDED STEREO PHONES 8 ohms ... 79/8 

MINETTE 
AMPLIFIER 
A.C. Mains Transformer. 
Chassis sise 7 x fil x 410. 
High. Valves ECL88, 
EZ80. Quality output 3 
ohm. With engraved far - 
oia, valves, knobs, volume and tone controls, 
wired and tested. 12 month guarantee. Post 5/6 69/6 

ALL EAGLE PRODUCTS 
SUPPLIED AT LOWEST PRICES. 46 -page Eagle catalogue 
5/- Poet free. 

BARGAIN AM TUBER. Medium Wave. 79/6 Transistor Snperhet. Ferrite aerial, 9 volt. 
BARGAIN DE LUXE TAPE: SPLICER Cute, 17/6 trims, Joins la tor editing and repn. With 8 blades. 
BARGAIN 4 CHANNEL TRANSISTOR MIXER. Add 
monad highlights and sound eóees to recordings. 
Will mix Microphone, reeorrle, tape and tuner 59/6 with separate eontrols into single output. 9 volt. 
BARGAIN FM TUNER 88-11118 Mc /s Six Transistor. Ready 
built. Printed Circuit. Celli"aled slide dial £6.10.6. 
tuning. Size Ox i x Shin. 9 volt. 
BARGAIN 8 WATT AMPLIFIER. 4 Translstor 69/6 Push-Poll Ready built, with volume control. 9v. 

* RADIO BOOuSS * (Postage 9d.) 
Praetbcal Transistor Aeoeivera 
Praottoal Stereo Handbook 
Supersensitive Transistor Poeket Radio 
High Fidelity Speaker Enmosures and Plans 
Radio Valve Goole, Books 1, B. 3, or 4 ea. 5/- No. 5 ea 
Praetiod Radio Inside Out 
Shortwave Translator Resolvers 
Transistor Communication Seta 
Modern Translator enemas for Beginners 
Sub- Miniature TransLmr Rexeisers 
Winless World Radio Vilve Data 
At a glance valve equivalents 
Valves, Translators, Diodes equivalents manual 
Receive Foreign T.V. by simple modifications 
Transistor Circuits Radio Controlled Models 

8/8 
8/6 
6/- 

4j8 
6/- 

7/6 
ó/- 
9/6 

lOjB 

.... 7/6 

MANUFACTURERS SURPLUS! 
TAPE RECORDER CASE. Red /Cream or 25/- 
Grey 2-tone. amine covered. Sise 16 x 12 x 61 in. POST FREE 
POCKET MOVING COIL MULTIMETER. 49/6 0 -1,000 AC. /DC. ohms 0 to 100k, ele. 
SUPERIOR MOVING COIL MULTIMETER 

99/6 0.2 -600v. D.'0.50,000 ohms per volt, 0- 1,000v. A.C. 
Ohms 0 to 8 meg. 60 Mieroamps (Full list Meten ß.A.1) 

BRAND NEW QUALITY 
EXTENSION LOUDSPEAKER 
Handsome plastic cabinet, SOIL. lead 
and adaptors. For r.ny radio, intercom, 
tape moonier. etc. 8 to 16 ohms. 30/- 8lse: 71 x 51 x 8in. POST 2/8 

Minimum Post and Packing 2/6. RETURN OF POST DESPATCH. HI -FI STOCKISTS CUSTOMERS FREE CAR PARK CALLERS WELCOME 

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, WEST CROYDON 

Fu /I list 11- Written guarantee with every purchase. (Export -remit cash and extra postage, no C.O.D.) Buses 133, 68 pass door. S.R. Stn. Selhurst Tel. 01484.1665 
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PW DOUBLE 
Described in this 

BUY YOURS FROM 
All equipment supplied by TRS is exact 

2 Spools of "Cir -Kit" at 2/- each .. .. 
2 Peak Sound Pre -amp and Tone Control Kits 
4 "Cir -Kit" Matrix Board .. .. .. 
2 Peak Sound PA. 12 -15 amp. units .. 
2 Peak Sound Amp. Heat sinks .. 
1 Peak Sound Power Unit P5.45K .. .. 
1 Peak Sound Pack -flat cabinet lift .. .. 
5 controls as specified .. .. .. 

Carriage and packing 12/6 

12 
issue 

TRS 
to specification 

£ s. . 

.. . , 4 

.. .. 4 15 
.. .. 7 

7 19 
12 

.. .. 4 10 
.. .. 2 12 
.. 2 0 

TOTAL £22 19 

TRS STEREO 4 -4 a bargain in quality amplifiers 
AMPLIFIER KIT 27,19.8 (p.p. 8/6) Integrated 6 tramietor stereo amp based on 
TRS POWER UNIT newly developed Mulled 4 watt module. 

22.6.0 (p.p. 2/8) and BC.108 pre-amp. Suitable also for 
TRS SIMPLE% CABINET speaker. from S to 16 ohms. With bate and 

£1.17.6 (p.p. 2/6) treble cut /boost. Response 60 to 14 Kn. 
4 ors. DIN plugs and socket. If -3dB. This excellently engineered layout 
purchased separately, 16/ -. requires only wiring between controls and 
complete kit Inc. oabinet /power modules. Complete with metal chetah, and 
puck DIN plugs and Locket. simplex teak -ended cabinet for instant 

f12,10.0 (Corr.7 /8) 
assembly. 

MAKE YOUR OWN BOOKSHELF SPEAKER 
With a set of matched speakers and cross -over from TRS. Comprise. modern .tyle 
high efficiency Sin. bass unit with special cone assembly, X.-over and 291n. tweeter 
for mounting into your own cabinet or baffle system. Smooth 79/6 
response from 80 to 20,000 Hs. Loading up to 8 watts. Made by 
a world -(amen. manufacturer. A genuine bargain for only (carr. 5/ -). 

TRS MULLARD AMPLIFIERS 
STEREO 10-10 Kit with valves and passive control system. 
828.10.0 (eon. either 12/8). 

2 x 2 VALVE PRE -AMP. Built with valves, dial, etc. 
5-10 MONO AMPLIFIER. Basic Kit, with valves, etc. 
either 7/6). 
Basic Kit with passive control system, 118.10.0. Built 
PRE -AMP 2 VALVE KIT 68.19.8. Built 89.10. (eon. either 

KIT 118.10.0: BUILT 

113.19.6 (mn. 7/6) 
10 gun. Built 618.0.0. (eon. 

16 gas. (yam ethos 7/6). 
5/6). 

wired and tested. BASIC 6-10 AMPLIFIER AND 8 VALVE PRE -AMP Assembled, 
complete 621.10.0 (can. 10/ -). 
(S.A.E. brings (Wbits of mows.) 

WIRE WOUND RESISTORS -- COATED TYPES 
Stand. values 25 ohms- 10,000 ohms, 5w. 1/8, 10w. 1/9. 
1ów.2 /8. SPECIAL VALUES 15K -35K ohms 5w.2 /6. 
PEE -SET WIRE WOUND POTS. Slotted Knurled 
Knob TV Type 25 ohm.- 30Kohm. 8 /a. 50Kohms 4 /6. 
Ditto carbon track 60K -2 Meg. 8/8. 
SLIDER PRESETS 1w. 10K -22 Meg. 2/ -. 10 ohms- 
5K 9/6. 
STANDARD W/WOUND POTS. Long spindle. 
100 

1 50,000 ohm, each 6 / -. 100,000 ohms each 6/9. 
VOLUME CONTROLS 141n. dia. Long Spindles. 
Famous make. Ali values 5,000 ohms -2 Megohme. 
Guaranteed 12 months. Log or Linear tracks. Leas 8w. 
8/6. DP 9w. 5/ -. Log or Linear track.. Centre tapped 
4 Megohm Log, 1 Megohm less Bw. 6/ -. 
RESISTORS- Modern ratings, full range 10 ohms to 
10 me hms, 10%, 80 

(below 100 
o e 111- Stab. 

t -i w., 8d. ea. (below 100 hmx and over 1 meg., 
ed. ea.). 1% HI -Stab, 4 w., 1/6 ea. (below 100 ohms. 
2 / -ea.). 
CONDENSERS Silver Mica. All vain. 2 pf. to 1.000 pt, 
6d. ea. Ditto ceramic. 9d. Tub. 450v T.O.C. etc.. .001 
sold. to 0.1 mi. /860 v. 1Od., .02 mt. to 0.1 mid. 500 v. 1/-. 
.25 T.0.17. 1/9. 6 T.C.C. 2 / -. CLOSE TOL. SIMIOS. 10% 
5 pf. -600 pf 9d.600 -5,000 pf. 1 / -,1% 2 pf. -100 pf. lid. 
100 -250 pf. 1/2. 270 -800 pl. 1/4. 800 -6,000 pf. 2 / -. 
"CIB -KIT" "VEROBOARD". 

VW De -Luse single reoord 
player, diecaat turntable. 
Lee. cartridge. 812.10.6. 

Teal 
for 

ov win. 
In fine Teak ar ).67/6 
(Pack, and can. 61 -) 67/8 
Clear-view rigid pennies 
cover (con. 4/6), 65/, 

6 Valve A M/ F M 
Tuner 

Med. and V.H.P. -metal 
rectifier' Magic -eye 3 push- 
button controls. Diode and 

output II 
dial. 
Complete 

eek 
inc. 4 x 

Power Pack A.C. 
kit, 

power Pack AC mains 
812.0.0 (corr. 7/8). Circuit 
and construction details 
416. Free with kit. 

LISTS -Eight large printed 
pages, packed with bargain 
offers including difficult to 
find lines. Send 6d. for 

latest copy. 

) C 

SPECIALISTS 
OMPONENT 

Established 1946 

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY 

Tel.: 01 -884 2188. Hours 9 a.m.-8 p.m. 1 p.m. Wednesdays 

A few doors from Thornton Heath Stn. (S.R. Victoria section) 
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Goodmans High Fidelity '69 

New Edition-Now Out 
Thinking of High Fidelity -first read Goodmans 28 page High Fidelity 
Manual. It contains interesting articles on Stereo; an Introduction to High 
Fidelity; Stage -built systems; as well as full details of Goodmans High 
Fidelity audio products. 

Send for your free copy 
Please send me a free copy of Goodmans Manual 

Name _ _ - 

Address- 
PWb 

Goodmans Loudspeakers Limited 
Axiom Works. Wembley. Middlesex. Tel: 01 -902 1200 

VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

SETS1Ró, 185, 114, 384, 3V4, DÁ1091, DF91, DK91, DL92, DL94. 
Set of 4 for 17/8. DAF96, DF98, DK98, DL96, 4 for 26/ -- 

OZ4 4/6 20F2 18/8 DL36 6/- EL84 4/0 PENA{ 11/13 UCC84 7/9 
1Á70T 7/6 20PS 11/9 DIAS 6/9 EL90 PEN88C36/- UCC86 6/6 
1R2GT 7/8 30P4 18/6 DL94 6/9 EM80 5/9 PFL20012/8 UCF80 8/8 
1NOOT 7/9 25U40T11/6 DL96 7/- EMB1 8/9 PL36 9/9 UCH42 9/9 
1R5 6/6 S0C1 6/9 DY88 6/9 EM84 8/6 PL81 7/8 UCH81 6/9 
186 4/8 80C16 18/- DY87 5/9 EM87 7/8 PL82 7/- UCL82 7/8 
1T4 5/9 30C17 16/- EABC80 6/6 EY61 7/8 PL83 7/- 1701.83 11/8 
384 6/9 80C18 9/- EAF42 S/9 EY86 6/9 PL84 6/6 UP41 9/9 
3V4 6/9 80F6 16/- EB91 2/8 EZ40 7/8 PL500 18/- UF80 7/- 
5040 4/6 3oFLl 12/6 EBC33 7/6 EZ41 7/6 PL504 18/6 UF86 619 
6YSGT 6/9 30FL1214/6 EBC41 8/8 EZ80 4/6 P1.608 98/8 17F89 8/9 
5Z40 7/6 3oFL1410/8 EBF80 6/9 EZ81 4/0 PL802 14/6 171.41 10/6 
6 /SOL2 12/6 30L1 6/8 RBF89 6/8 GZ32 8/9 P1484 7/9 U1.44 90/- 
6ÁL6 2/8 SOL16 14/- ECC81 8/9 KT32 6/- P%26 10/6 UL84 7/- 
GAMO 8/6 SOL17 16/8 ECC82 4/9 KT81 8/9 PY31 5/6 UM84 7/6 
6AQ5 4/9 30P4 12/- ECC83 7/- KT86 16/- P132 10/- 17Y41 7/- 
SATO 4/- 36P12 18/9 ECC84 616 ME140016/- PY33 10/- 1.1185 6/9 
8AÚ6 4/9 SOP19 12/- ECC85 5/9 1478 14/0 PY81 6/3 114B 10/- 
8ßA8 4/6 3oPL1 19/6 ECC80418/6 PABC80 7/- PY82 6/8 VP132191/- 
6BE6 4/8 30PL1816/6 ECF80 7/- PC88 10/8 PY83 6/9 277 8/8 
8ßJ8 7/- 30PL14 16/6 ECF82 6/9 PC88 10/8 
6BWB 15/- 36LBOT 8/- ECRU 6/- PC96 8/4 PY 00 7% 6 AC la Ó8/8 
6F1ß 8/6 35W4 4/6 RCH42 10/6 PC97 8/6 PY801 S/9 AC127 9/- 
6114 9/- 36Z4OT 6/- ECH81 6l9 PC900 8/8 R19 5/6 A13140 7/6 
MS 14/8 8088 12/6 ECH84 7/6 PCC84 6/6 R20 12/6 AP102 18/- 
6K70 5/6 AC/VP210/- ECL80 6/9 POCOS 6/8 TH21C 9/9 AF116 8/- 
óK80 4/8 AZ81 9/- ECL82 8/9 PCC88 9/9 1726 1S/- AF116 8/- 
6L18 6/- B729 18/8 ECL83 9/- PC089 10/6 U28 15/- AF117 818 
8voeT 6/6 CCH36 10/- ECL88 8/8 PCC18911/6 U47 18/6 AF124 7/6 
6 %4 a/6 CL33 18/6 EF39 8/9 PCF80 6/9 1749 18/6 AF125 8/6 
ß%60T 5/9 CY31 O/9 RF41 9/6 PCF82 8 - U52 4/6 AF128 7/- 
7Bß 10/9 DAC82 7/8 EF80 4/0 PCF86 9l8 1178 8/6 AF127 8l6 
7B7 7/- DAF91 4/8 EF86 6/- PCF80018/6 U191 12/6 OC28 5/9 
7C8 6/9 DAF96 8/8 EF86 6/8 PCF801 7/- 17301 18/6 0044 2/8 
7y4 6/6 DFSS 7/9 EF89 6/8 PCF802 9/6 U801 19/8 0C45 2/3 
10101 16/- DF91 2/9 EF91 a/e PCF806 9/- UABC806/8 0071 2/6 
10118 16/6 DF96 8/- EF94 4/9 PCF80811/6 UAF42 9/6 0072 2/8 
12AT7 8/9 DH77 4/- EF183 8/- PCF80S1o/6 UB41 6/8 0C16 2/6 
12AU6 4/9 DH81 10/9 EF184 6/9 POL82 U8C41 8/8 0081 2/3 
12AÚ7 4/9 DK32 7/8 21190 6/8 PCL88 0/- UBC81 7/- OC81D 2/8 
120%7 4/9 DK91 6/6 EL33 8/0 POL84 7/6 UBF80 6/- 0082 2/8 
12K8OT 7/- DK92 9/8 EL34 9/6 PCL86 SI- UBF89 6/9 0082D 2/8 
19BG6G17 /ß DK96 7/- RL41 10/6 PCL86 8/8 17C92 5/- 00170 2/8 

READERS RADIO 
85 TORQUAY GARDENS, REDBRIDGE, ILFORD, 

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

valve extra. Any Parcel Insured against Damage in Tramait 6d. extra. 
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NEW PRICES ON NEW COMPONENTS 
RESISTORS 
High stability, carbon film, low noise. Capless construction, molecular 
termination bonding. 
Dimensions (mrn.): Body: }W; 8 x 2.8 

}W; 10x4.3 
Leads: 35 

10% ranges; 10 Ohms to 10 Megohms (E12 Renard Series). 
5% ranges; 4.7 Ohms to 1 Megohm (E24 Renard Series). 

Prices -per Ohmic value. 
each 10 off 25 off 100 off 

IW 10% 2d. 1/6 3/3 10/4 
}W 5% 2 0. 1/9 3/8 11/8 
}W 10% 2 }d. 1/9 3/8 11/7 
}W 5% 3d. 2/- 4/- 12/10 

CAPACITORS 
Subminiature Polyester film, Modular for P.C. mounting. Hard epoxy 
resin encapsulation. Radial leads. 
±10° %, tolerance. 100 Volt Working. 
Prices -per Capacitance value (µF) 
0.001, 0002, 0.005, each 10 off 25 off 100 off 

0.01, 0.02 6d. 4/3 8/4 30/- 
0.05 8d. 6/- 12/6 41/8 
0.1 10d. 7/1 15/6 51/- 
0.2 1/2 10 /- 20/10 68/6 
0.5 2/- 17/6 37/6 125/ - 

Polystyrene film, Tubular, Axial leads. Unencapsulated. ±5% or ± 1pf 
tolerance. 160 Volt Working. 
Prices -per Capacitance value (µµF) 
10, 12, 15, 18, 22, 27, 33, each 10 off 25 off 100 off 
39, 47, 56, 68, 82, 100, 120, 
180, 220, 270, 330, 390 .. 5d. 3/7 7/9 24/- 
470, 560, 680, 820, 1,000, 
1,500 6d. 4/- 8/8 26/8 
2,200, 3,300, 4,700, 5,600 7d. 5/- 10 /10 33/4 
6,800, 8,200, 10,000, 15,000 8d. 6/- 13/- 40/- 
22,000 9d. 6/9 18 /- 45/4 
Polystyrene film, Tubular, Axial leads. Professional Grade. Hard Epoxy 
Resin encapsulation. 
± 1 °% tolerance. 100 Volt Working. 
Prices -per Capacitance value (µµF -except where stated). 

each 10 off 25 off 100 off 
100, 120, 150, 180 1/3 10/2 21/2 64/6 
220, 270, 330, 390, 470, 
560, 680, 820 1/3 10/8 23/1 71/- 
1,000, 1,200, 1,500, 
2,200, 2,700 1/6 13/10 29/11 92/- 
3,300, 3,900, 4,700, 5,600 .. 1/9 14/1 31/- 96/- 
6,800, 8,200, 10,000, 12,000 1/9 15/2 32/10 101/- 
15,000, 18,000 2/- 15/11 34/9 107/4 
22,000, 27,000 2/3 17/3 37/10 115/- 
33,000, 39,000 2/6 20/1 43/6 133/9 
47,000, 56,000 2/9 22/1 47/10 147/4 
68,000 3/- 24/9 53/8 165/4 
82,000 3/3 26/1 56/6 173/9 
0.1µF 3/6 27/5 59/4 182/8 
0.12 µF 3/9 30/3 65/10 202/ - 
0.15 of 4/3 34/2 73/7 228/- 
0.18 µF 5/- 37/10 81/11 252/3 
0.22 µF 6/- 47/- 101/10 313/4 
0.27µF 6/9 53/9 116/8 358/4 
0.33µF 7/3 58/10 126/11 390/- 
0.39 µF .. 7/9 65/- 140/10 433/4 
0-47 µF, 0.5 µF 9/9 75/2 137/7 500/- 

POTENTIOMETERS (Carbon) 
Miniature, fully enclosed, rear tags, carbon brush wiper. Long life, low noise. 
Body dia., fin. Spindle, lin. x }in. } W at 70 °C.±20/ below }M, ±30/ over 
1M. Lin. 100 ohms to 10 Megohms. Log. 5 Kohms to 5 Megohms. 
Prices -per ohmic value each 10 off 25 off 100 off 

2/3 20/- 45/10 186/8 

SKELETON PRE -SET POTENTIOMETERS (Carbon) 
High quality pre-sets suitable for printed circuit boards of 0.1in. P.C.M. 
100 ohms to 5 Megohms (Linear only). Miniature: 0.3W at 70 °C.±20% 
below }M, ±30% above }M. Horizontal (0.7in. +0.4in. P.C.M.) or 
Vertical (0.4in. x 0.2in. P.C.M.). Subminiature: 0.1W at 70 °C.±20% 
below 2.5M,± 30 % above. 
Prices -per ohmic value each 10 off 25 off 100 off 
Miniature (0.3W) .. .. 1/- 8/9 18/9 66/8 
Subminiature (0.1W) .. 10d. 7/1 14/7 46/8 

JACK PLUGS 
}in. Type Pl. Standard. Screened. Heavily chromed. 
kin. Type P2. Standard. Unscreened. Unbreakable moulded cover. 
}in. Type SE /Pl. Side -entry version of Pl plug. 
3.5 mm. Type P5. Standard. Screened. Aluminium cover. 
3.5 mm. Type P6. Standard. Unscreened. Unbreakable moulded cover. 
Prices each 10 off 25 off 100 off 
PI .. .. 3/- 26/8 62/6 233/4 
P2 .. 2/6 23/4 54/2 200/ - 
SE /Pl 3/6 30/10 66/8 280/ - 
P5 .. 2/2 19/2 43/9 158/4 
P6 .. 1/8 15/- 33/4 116/8 

JACK SOCKETS 
}in. Type S.5 Standard. Moulded body. Chrome insert. 
3.5 mm. Type S.6. Specification as above. 
Available with make/make, make /break, break/break, break /make 
contacts. 
Prices each 10 off 25 off 100 off 
S.5 .. .. .. .. 2/9 25/- 56/8 216/8 
S.6 .. .. .. .. 1/6 13/4 33/4 100 /- 
ELECTROLYTIC CAPACITORS (Mollard). -10% to +50%. 
Subminiature (all values in µF) 
4V .. .. .. 8 32 64 125 250 400 
6.4V 6.4 25 50 100 200 320 
10V .. 4 16 32 64 125 200 
16V .. 2.5 10 20 40 80 125 
25V .. 1.6 6.4 12 5 25 50 80 
40V .. 1 4 8 16 32 50 
64V .. 0.64 2.5 5 10 20 32 
Price . 1/4 1/3 1/2 1/- 1/1 1/2 
Small (all values in µF) 
4V .. .. 800 1,250 2,000 3,200 
6.4V .. .. 640 1,000 1,600 2,500 
10V 400 640 1,000 1,600 
16V .. 250 4110 640 1,000 
25V 160 250 400 640 
40V .. .. .. 100 160 250 400 
64V .. 64 100 160 250 
Price .. .. .. 1/6 2/- 2/6 3/- 
POLYESTER CAPACITORS (Mallard) 
Tubular 10%, 160V: 0.01, 0.015, 0.022µu, 7d. 0.033, 0.047µF, 8d. 
0.068, 0.1 µF, 9d. 0.15µF, lld. 0.22µF, 1 / -. 0.33µF, 1/3. 0.47µF, 1/6. 
0.68 µF, 2/3. 1µF, 2/8. 
400V: 1,000, 1,500, 2,200, 3,300, 4,700pF, 6d. 6,800pF, 0.01, 0.015, 
0.022µF, 7d. 0.033µF, 8d. 0.047µF, 9d. 0.068, 0.1 µF, ltd. 0.15µF, 1/2. 
022µF, 1/6. 0.33µF, 2/3. 0.47µF, 2/8. 
Modular, metalised, P.C. mounting, 20 %, 250V: 0.01, 0.015, 0.022µF, 7d. 
0.033, 0.047µF, 8d. 0.068, 0.1 µF, 9d. 0°15µF, lld. 0.22µF, 1 / -. 0.33µF, 
1 /5. 0.47 µF, 1/8. 0.68 µF, 2/3. 1 µF, 2/9. 

SEMICONDUCTORS: OAS, 0A81, 1/9. 0C44, OC45, OC71, OC81, 
OC81D, 0082D, 2/ -. 0070, OC72, 2/3. AC107, 0075, OC170, OC171, 
2/6. AF115, AF116, AFI17, ACYI9, ACY21, 3/3. 0C140, 4/3. 0C200, 
5/ -. OC139, 5/3. 0C25, 7/ -. OC35, 8 / -. 0C23, 0C28, 8/3. 

SILICON RECTIFIERS (0SA): 170 P.I.V., 2/9. 400 P.I.V., 3/ -. 800 
P.I.V., 3/3. 1,250 P.I.V., 3/9. 1,500 F.I.V., 4/ -. (0.75A): 200 P.I.V., 1/6. 
400 P.I.V., 2/ -. 800 P.I.V., 3/3. (6A): 200 P.I.V., 3/ -. 400 P.I.V., 4/ -. 
600 P.I.V., 5/ -. 800 P.I.V., 6/ -. 
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).. 
0.15ín. Matrix: 3 }in. x 2 }in., 3/3. 5 1-in. x 2 }in., 3/11. 3fin. x 31ín., 3/11. 
5in. x 3 }M., 5/6. 
0.1 Matrix: 3 }in. x 2 }in., 4/ -. 5in.. x 2-}in., 4/6. 3 f in. x 3 }in., 4/6. Sin. x 
3 }M., 5/3. 

SEND S.A.E. FOR 1969 CATALOGUE 

DUXFORD ELECTRONICS (PE) 
97/97A MILL ROAD, CAMBRIDGE 

Telephone: CAMBRIDGE (0223) 63687 

(Visit us-at our new Mail Order, Wholesale and Retail Premises) 
MINIMUM CRDER VALUE 5/- 

C.W.O. Pest and Packing 1/6 
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Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 1 /8d. per word (minimum order 20/ -), box number 1 /6d. 
extra. Semi-displayed setting £5 2s. Od. per single column inch. All cheques, postal orders, etc., to be 
made payable to PRACTICAL WIRELESS and crossed "Lloyds Bank Ltd." Treasury notes should 
always be sent registered post. Advertisements, together with remittance, should be sent to the Classified 
Advertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd., Fleetway House, Farringdon 
Street, London, E.C.4. for insertion in the next available issue. 

SITUATIONS VACANT 

TV and Radio, A.M.I.E.R.E., City & Guilds, 
R.T.E.B. Certs., etc. on 'Satisfaction or Refund 
of Fee' terms. Thousands of passes. For full 
details of exams and home training Courses 
(including practical equipment) in all branches 
of Radio, TV, Electronics, etc. write for 132 - 
page Handbook -FREE. Please state subject. 
BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Dept. 137K), Aldermaston 
Court, Aldermaston, Berks. 

ENGINEERS. A TECHNICAL CERTIFI- 
CATE or qualification will bring you security 
and much better pay. Elem. and adv. private 
postal courses for C.Eng., A.M.I.E.R.E., 
A.M.S.E. (Mech. & Elec.), City & Guilds, 
A.M.I.M.I., A.I.O.B., and G.C.E. Exams. 
Diploma courses in all branches of Engineering 
-Mech., Elec., Auto., Electronics, Radio, 
Computers, Draughts., Building, etc. For full 
details write for FREE 132 page guide: 
BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY, (Dept. 169K), Aldermaston 
Court, Aldermaston, Berks. 

RADIO TECHNICIANS 
VACANCIES TO BE FILLED BY 

OCTOBER 1969 

A number of suitably qualified candidates 
are required for unestablished posts, leading 
to permanent and pensionable employment 
(in Cheltenham and other parts of the UK, 
including London). There are also oppor- 
tunities for service abroad. 

Applicants must be 19 or over and be 
familiar with the use of Test Gear, and 
have had practical Radio /Electronic 
workshop experience. Preference will be 
given to such candidates who can also offer 
"0" Level GCE passes in English Lan- 
guage, Maths and /or Physics, or hold the 
City and Guilds Telecommunications 
Technician Intermediate Certificate or 
equivalent technical qualifications. A 
knowledge of Electro- mechanical equipment 
will be an advantage. 

Pay according to age, e.g. at 19 -£869 at 
25- 0,130. 

Prospects of promotion to grades in 
salary range X1,217- £2,038. There are a 
few posts carrying higher salaries. 

Annual Leave allowance of 3 weeks 
3 days rising to 4 weeks 2 days. Normal 
Civil Service sick leave regulations apply. 

Application forms available from: 
RECRUITMENT OFFICER (RT 37/54) 

GOVERNMENT COMMUNICATIONS 
HEADQUARTERS, 
OAKLEY, PRIORS ROAD, 
CHELTENHAM, GLOS. GL52 5AJ 

EDUCATIONAL 

RADIO OFFICER training courses. Write: 
Principal, Newport and Monmouthshire 
College of Technology, Newport, Mon. 
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EDUCATIONAL (continued) 

R A D I O A N D T E L E V I S I O N S E R V I C I N G 
RADAR THEORY AND MAINTENANCE 
TELECOMMUNICATIONS 
This private College provides efficient theoretical and practical training in 
the above subjects. One -year day courses are available for beginners and 
shortened courses for men who have had previous training. 
Write for details to: 
The Secretary, London Electronics College, 20 Penywern Road, 
Earls Court, London, S.W.5. Tel. 01- 373 -8721 

BECOME "Technically qualified" in your 
spare time, guaranteed diploma and exam. 
home -study courses in radio, TV servicing and 
maintenance. T.T.E.B., City and Guilds, etc.: 
highly informative 120 -page Guide -free. 
CHAMBERS COLLEGE (Dept. 857K), 148 
Holborn, London, E.C.1. 

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. 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electro- 
nics. Expert tuition for City & 
Guilds (Telecoms and Radio 
Amateurs') R.T.E.B., etc. Many 
unique diploma courses incl. 
Colour TV, Electronics, Telemetry 
& Computers. Also self -build kit 
courses -valve and transistor. 
Write for FREE prospectus and find out 
how ICS can help you in your career. 

ICS, DEPT. 641, INTERTEXT HOUSE, 
LONDON, SW11 

WANTED 

DAMAGED AVO METERS, Models 7 & 8, 
any quantity. Send for packing instructions. 
HUGGETT'S LTD., 2/4 Pawsons Road, 
West Croydon. 

WE BUY New Valves, Transistors and clean 
new components, large or small quantities, all 
details, quotation by return. WALTON'S 
WIRELESS STORES, 55 Worcester Street, 
Wolverhampton. 

WANTED: Popular Brand New Valves. R.H.S. 
Stamford House, 538 Great Horton Road, 
Bradford 7. 

WANTED NEW 
VALVES ONLY 

Must be new and boxed 
Payment by return 

WILLIAM CARVIS LTD 
103 North Street, Leeds 7 

WANTED 
(continued) 

WANTED: New valves, transistors etc.; state 
prices. E.A.V. Factors, 202 Mansfield Road, 
Nottingham. 
WE BUY New Valves and Transistors. State 
price. A.D.A. MANUFACTURING CO., 116 
Alfreton Road, Nottingham. 
WANTED NEW VALVES, televisions, radio- 
grams, transistors, etc. STAN WILLETTS, 
37 High Street, West Bromwich, Staffs. Tel.: 
WES 0186. 

FOR SALE 

£6,000 IN VOUCHERS GIVEN AWAY. See 
free Catalogue for details. Tools, materials, 
mechanical, electrical, thousands of interesting 
items. WHISTON, Dept. VW, New Mills, 
Stockport SKI2 4HL. 

PRECISION POTENTIOMETERS 

Multi -turn, continuous or ganged from 25/.; 
carbon from 2/.. Also resistors, mains rectifiers, 
synchros, geared motors, chokes, capacitors, 
meters, microswitches, semiconductors. ed. 
stamp catalogue. F. HOLFORD & CO., 6 Imperial 
Square, Cheltenham. 

THE IDEAL Panel Mounting Meter Move- 
ment for any Sensitive Test Meter etc. 
200 Micro Amp F.S.D. 41in. x 4 {in. In clear 
plastic case. Our special price only 39/6d. 
P. & P. free. Limited number only. WALTON'S 
WIRELESS STORES, 55A Worcester Street, 
Wolverhampton, Staffs. 

TOP TRADE DISCOUNTS FOR 
ALL 

COMPONENTS 
VALVES 

TUBES 
TRANSISTORS 

Free Trade Catalogue 
Engineers Et Service Dealers Only 

WILLOW VALE 
THE SERVICE DEPT. 

WHOLESALERS, 
4 The Broadway, Hanwell, 

London, W.7 
01 -567 5400/2971 
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FOR SALE (continued) 

TELEVISION TUBES 
Large stocks of television tubes, London's leading wholesale suppliers, all tubes complete with guarantee card. By return despatch. Terms: Cash 
with order, s.a.e. all enquiries. 
14in. types. AW36/20, AW36/21, AW36 /80, MW36/24, CRM141, CRM144, CME1402 etc. £4 17 
17in. types. MW43/80, AW43/80, CRM173, CME1702 MW43/69 CRM172, AW43 /88, AW43/89, CME1703, CME1705 etc £4 17 
19in. types. AW47/90, AW47/91, CME1901, CME1903, CMEl902, C19AH £4 19 
21in. types. AW53/88, AW53/89, CME2101, CME2303 £6 12 0 

MW53 /80, ÁW53 /80, MW53/20, CRM211/2 £8 18 
23in. types. AW59/90, AW59/91, CME2301, CME2303 £6 12 
23in. Twin Panel. CME2306, A59 -16W £13 1 0 
23in. Panorama. A59/11W etc. £12 0 0 
19in. Twin Panel. A47 -13W, CME1906 etc. £10 1 0 
19in, Panorama. A47/11W etc. £9 0 0 
We stock all types of tubes. Carriage and Packing 12/6d. per British Road Services. 
Large stocks of valves, transistors components. L.O.P.T's, Electrolube, Servisol switch cleaner, Multicore solder. Service Tools. 

WILLOW VALE ELECTRONICS LTD. 
The Service Dept. Wholesalers, 4 The Broadway, Hanwell, London, W.7. Tel: 01 -567 2971/5400 

CATALOGUE TRADE ONLY. S.A.E. Please 
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MORSE EASY 
FACT NOT FICTION. It you start RIGHT you will be 
reading amateur and commercial Morse within a month. 
(Normal progress to he 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, s.t.d. 01 -880 2898 
tad 8d. stamp for explanatory booklet to 

GROHN (ROB: 11), 45 GREEN LANE, PURLEY, SURREY 

METAL WORK 

METAL WORK: All types cabinets, chassis, 
racks etc., to your specifications. PHILPOTTS 
METAL WORKS LTD., Chapman Street, 
Loughborough. 

BOOKS & PUBLICATIONS 

G ppla/TT 

SURPs 
IOCELESS 
kW/ANENT 
HANDBOOK 

This useful Handbook gives detailed Information 
and circuit diagrams for British and American 
Government Surplus Receivers, Transmitters and 
Test Equipment etc; also contained are some sug- 
gested modification details and Improvements for 
the equipment. Incorporated In this revised edition 
Is e surplus /commercial cross referenced valve 
and transistor guide. This book Is invaluable to 
radio enthusiasts, radio clubs, universities and 
laboratories. The latest edition priced at 35/-. per 
volume plus 5 / -. p 6 pis obtainable only from us at 

GILTEXT(LEEDS)LTD 
Dept. P.W., 24 Stansfield Chambers, 01. 

George Street, Leeds 1. 
s.a.e. with all enquiries, please. Extra postage for 
foreign orders. 

BOOKS & PUBLICATIONS 
(continued) 

,SURPLUS HANDBOOKS 
18 set Circuit and Notes .. 
1155 set Circuit and Notes .. 
H.R.O. Technical Instructions 
38 set Technical Instructions 
46 set Working Instructions .. 
88 set Technical Instructions 
BC.221 Circuit and Notes 

.. 616 p/p Bd. 
6/6 p/p 6d. 

.. 5/6 p/p 6d 
516p/p6d. 

.. 5/6 p/p 6d. 
7/- P/p Id. 

.. 5/6 pIP 6d 
Wavemeter Class O Tech. Instr. .. 5/6 p/p ed. 
18 set Circuit and Notes .. 5/6 p/p Id. 
BC.1000 (31 set) Circuit and Notes .. S/6 p/p 6d. 
CR.100/B.28 Circuit and Notes .. 10 /- p/p 9d. 
R.107 Circuit and Notes .. .. 7/- p/p 6d. 
ARAM Instruction Manual .. .. 16/- p/p 8d. 
82 set Circuit and Notes .. .. 8/6 p/p 6d. 
Circuit Diagram 5/- each post free, R.1116/A, 
R.12241Á, 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 7/6 post free 

Resistor colour code Indicator 2/6 pip 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 

FROM KAYE Et WARD 

FUN WITH 
RADIO 
BY GILBERT DAVEY 
Edited by Jack Cox 

The book of sound, tested 
designs for 'home made' begin- 
ners' radio sets written in 
straight forward, simple lan- 
guage for the modern, practically 
minded boy- though in fact 
suitable for any age of radio 
enthusiast just starting the 
hobby. 10in. x 71in., 64pp., 
photos and diagrams, 16s. net. 

194 -200 BISHOPSGATE EC2 

SERVICE SHEETS 

SERVICE SHEETS. RADIO, TV. 5,000 
Models. List 1, /6. S.A.E. Enquiries. TELRAY, 
11 Maudland Bank, Preston, Lanes. 

RADIO TELEVISION over 3,000 models. 
JOHN GILBERT TELEVISION, lb Shepherds 
Bush Rd., London W.6. SHE 8441. 

SERVICE SHEETS (1925 -1969) for TELE- 
VISIONS, RADIOS, TRANSISTORS, TAPE 
RECORDERS, RECORD PLAYERS, etc., 
by return post, with tree fault -finding guide. 
Prices from I / -. Over 8,000 models available. 
Please send S,A,E. with all orders /enquiries. 
HAMILTON RADIO, 54 London Road, 
Bexhill, Sussex. 

SERVICE SHEETS (75,000) 5/- each: please 
add loose 4d. stamp ° callers welcome; always 
open. THOMAS BOWER, 5 South Street, 
Oakenshaw, Bradford. 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO., TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS) 

Only 5/- each, plus large S.A.E. 

(Uncrossed P.O.'s please, returned if 
service sfleets not available.) 

C. CARANNA 
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. 

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. 

ETCHED PRINTED CIRCUIT BOARD 
KITS. Full instructions 19/6 C.W.O. 'Circui- 
tetch', 12 Cambridge Road, St. Albans, Herts. 

149 

www.americanradiohistory.com

www.americanradiohistory.com


MISCELLANEOUS 
(continued) 

BUILD IT in a DEWBOX quality cabinet. 
2in. x 2 }in. x any length. D.E.W. Ltd., Ring- 
wood Road, FERNDOWN, Dorset. S.A.E. for 
leaflet. Write now -Right now. 

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 CC POST VJ PAID 
BIG BARGAIN PARCELS ONLY 
OF COMPONENTS 10/- 
SALOP ELECTRONICS POST PAID 
23 Wyle Cop, 
Shrewsbury, Shropshire. S.A.E. for lists 

YOUR CALL SIGN ENGRAVED. White 
Letters Black Plate 6 x I }in. 5/6. 2 x bin. Badge 
Pin, 4/ -. Post Free. C.W.O. Workshops for 
Disabled, Northern Road, Cosham, Ports- 
mouth. P06 3EP. 

ELECTRONIC SOUND and musical devices 
required for exploitation. Adequate finance 
available. Projects developed to pre -production 
stage required. Royalty payments guaranteed. 
Box 87 

THE NEW 
ELECTRONIC MUSIC FOR YOU 
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. Ar S., 20 Maude Street, Darlington, Durham. Send 4d. stamp. 

ELECTRICAL 

BEST EVER 200/240 VOLT "MAINS" 
SUPPLY FROM 12 VOLT CAR BATTERY 
Exclusive World Scoop Purchase. The fabulous 
Mk. ED American Heavy Doty Dynamotor Unit with 
a Massive 220 watt output and giving the most 
Brilliant 200 /240 volt performance of all time. 
Marvellous for Television, Drills, Power Tools, Maly Lighting, AC Fluorescent Lighting and all 
200/240 volt Universal AC/DC main. equipment. 
Made at tremendous coat for U.B.A. Govt. by 
Delco -Remy. Not a midget convertor, thin magnifi- 
cent machine is unobtainable elsewhere. 
Brand New and Folly Tested only 54.19.8 plus 
10 /6 poatage.C.O.D. with pleasure. Money back if not 
delighted. Please send s.a.e. for interesting illus. 
detalle. 
Dept. PW STANFORD ELECTRONICS, Rear Derby 
Road, North Promenade, Blackpool, Lancashire. 

A marvellous unit giving 240 volts output from a 12 VOLT BATTERY. Runs AC /DC equipment, lighting, shavers, fluorescents. Exceptionally low battery consumption. 
Made at tremendous expense for Govt. by famous manufacturer. Govt. Release /Scoop 
Purchase makes price NEW AND TESTED 
only 79/6, post /packing 10/6. Two units £8 post free, with full instructions to run TV, Drills Power Tools, etc. Ideal for Cara- vans, Boat Owners, Campers. 
Dept. P.W. GLOBE SCIENTIFIC LTD. 
22/24 Cawoods Yard, Mill Street, Marsh 

Lane, Leeds L 
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AERIALS 

Enthusiasts 
THE T.M.P. EXPERIMENTAL 

AERIAL KIT 
A unique collection of alloy elements, dipoles, 
booms, clamps, mast reflectors, nuts & bolts, 
cables even a compass t etc., to make up various 
experimental aerials to cover all bands. 
This includes TV transmissions, SW for the 
radio amateur, VHF for BBC FM. Amateurs 
on 2 and 4 MTrs, Aircraft, Police etc., UHF 
for experiments on BBC 2 and Ultra High 
Frequencies. These Kits can be used indoor 
or outdoor. Robust construction with simpli- 
fied detailed plans for easy assembly. 
The Wonder T.M.P. Kit costs only 
89 /6-no extra for carriage. 
Despatched to any address in UK within 7 days. 
TUBULAR METAL PRODUCTS 

7 LOWESMOOR TERRACE, 
WORCESTER 

RECEIVERS & COMPONENTS 
150 NEW ASSORTED Capacitors, Resistors, 
Silvered Mica, Ceramic, etc. Carbon, Hystab, 
Vitreous, } -20 watt, 12/6 Post Free. WHITSAM 
ELECTRICAL, 33 Drayton Green Road, 
West Ealing, W.13. 

NEW VHF KIT 
Receives Televleton Sound, Ambulances, Aircraft, Radio2, 
3 and 4 on VHF etc. 
This novel little set will give you endless hours of pleasure 
and can be built in one evening. The Kit comes with easy 
to follow instructions and circuit. Powered by 9v Battery. 
Complete with built in Jack Ping Socket for use with 
Earphones or Amplifier. 

ONLY 67/ -. P. & P. FREE U.H. ONLY 
Postal Order., Cheques to 

Dept. P.W.1 
Galleon Trading Co., 298A Lodge Lane, Romford, Essex 

BRAND NEW ELECTROLYTICS, 15 Volt, 
1, 2, 5, 6, 8, 10, 15, 20, 30, 40, 50 100, 200 mfda. 
7/6 per doz. postage 1 / -. The C. R. Supply 
Co., 127 Chesterfield Road, Sheffield 8. 

WE ARE BREAKING UP COMPUTERS 
EX COMPUTER PRINTED CIRCUIT PANELS 
2lnX 4ln packed with semiconductors and top quality 
resistors, capacitors, diodes, etc. 
Our price, 10 boards 10 / -. P. 6 P.2 / -. With a guaranteed 
minimum of 35 transistors. 
SPECIAL BARGAIN PACK. 25 boards far Et. P. & P. 
3/6. With a guaranteed minimum of 85 transistors. 
100 boards ls / -. P. & P.8/6. With a guaranteed minimum 
of 350 transistors. 
PANELS with 2 power transistors aim. to 0C28 on 
each board +components. 2 boards (4X OC28) 10 / -. 
P. & P. 2/ -. 
TRIM POTS. on 21nX 41n boards + other componente. 
1000, 500(1, 15K., 20K. State requirements. 5 boards 
10 / -. P. & P. 2/ -. 
NPN GERMANIUM TO5 1 WATT POWER TRAN- 
SISTORS on small heat sink, on 21nX4ln panel. 
5 for 10 / -. P. & P. 2/ -. 
POWER TRANSISTORS elm. to 2N174 ex egpt., 
4 for 10 / -. P. & P. 2/.. 
POWER TRANSISTORS aim. to 2N174 ON Finned 
Heat Sink (10D). 4 for E1. P. & P. 5/ -. 
LONG ARM TOGGLE SWITCHES ex eqpt. SPST 
13/6 doz., DPST 15/. doz. P. & P. all types 2/- doz. 
ORGAN BUILDERS' SPECIAL 500 TON TRAN- 
SISTORS on panels, E4. P. & P. 5/ -. 
OVERLOAD CUT OUTS. Panel mounting In the fol- 
lowing values ... 5/. each. 2, 3, 4, 7, 10 amp. P. & P. 1/8. 
MINIATURE GLASS NEONS, 12/6 doz. P. & P. 1/6. 
150 PIV. 10 amp. DIODE BRIDGE RECTIFIERS on 
HEAT SINK. 12/ -+2/- P. & P. ea. 
LARGE CAPACITY ELECTROLYTICS 
4}In, tin diem. Screw terminals. 
All at 5/- each +1 /6 each P. A P. 
4,000mF 72V d.c. wkg. 
10,000mF 25V d.c. wkg. 
8,600mF 45V d.c. wkg. 
16,000mF 25V d.c. wkg. 
25,000mF 12V d.c. wkg. 

KEYTRONICS, 52 Earls Court Road 
London, W.8. Mail order only 

RECEIVERS & COMPONENTS 
(continued) 

D.I.Y. -All materials and components for con- 
struction of high fidelity loudspeaker systems 
(empty enclosures, BAF wadding, Tygan, 
Vynair fabric, cross -overs, etc.). Many other 
audio accessories and speaker kits. 6d. in 
stamps for lists. P. F. & A. R. HELME, Dept. 
PW, Summerbridge, Harrogate, Yorks. 

BAKER Er BAINES 
for Television and F.M. Aerials 

Examples of prices: FM dipole 21/ -, H 38/ -, BBC 
dipole 30/-, X 38/ -, H 42/ -, 3 ele 89 / -, ITA 3 ele 26/ -, 
5 ele 34/-, 8 ele 47/5, 11 ele 57/5, Combined BBC/ 
ITA 1 +545/-, H +549/ -, X +575/-, BBC28 ele 
29/ -, 14 ele 37/ -, 18 ele 54/ -. 22 ele 63/-. 
All types generally available including accessories 
-prices Include mounting clamps and postage. 
11 Dale Crescent, New Tupton, Chesterfield, 

SIGNAL INJECTOR. Transistorised square 
wave generator probe, British Made, only 19/6, 
P & P 1/6 S A E for details and lists WILSIC 
ELECTRONICS LTD., 6 Copley Road, 
Doncaster, Yorks. 

TINY TRANSISTOR RELAY for model 
control, light switches, experiments etc. Only 
lin. square, 3300 coil, 30/- post free. H. R. 
RADIO, 174 Bramall Lane, Sheffield. S2 4RF. 

BARGAIN LIST 
Transistors 0070, 0071, OC72, 0045, 0C171 at {/- 
each. 00140, 1191Y26, BYZ12, BYZ16 at 5/- each. 
Metal Rectifiers, 12v lamp contact cooled Mc, 8/9 each. 
Metal Rectifiers, 12v tamp at 8/6 each. Metal Rectifier., 
13v 4amp at 7/6 each. TV Metal Rectifier., 250v 200m /a 
at 4/8. 
Edgewise Volume Controls 5k Sap Replacements, 8/6 each. 
Panel Meters, new square Clear PlaatIe, 1.65 z 1.65 0 -1ms 
Front at 21.0.0 each. 
Panel Meters 500 micro amp at 51.4.0 each. 
Toggle Switches SPST, 2/8. DPDT at 3/- each. 
New Resistance, small t watt, at 3d. each. 
Traosformer.'Sobminlature output 3 ohms for 0072 
etc. at 8/8 each. 
Transformers -Subminiature Driver for above at 2/4 each. 
Jack Plugs Standard at 2/ -. Jack Sockets st 1/8. 
Paz Panels Oln. s 4ta. a 1/161n. at 10d. gin. z bin. at 
1/6 each. 
Condensers 25mí 25v at 1 / -. fin. Iron duet cores at 
44. per doz. 
Miniature slide switches DPDT at 1/6 each. 
Aluminium Panels bin. s 41n. at 1/8. 81n. z 61n. at 8/- each. 
Mall Order Only. Poet @ Packing 1 / -. B.A.E. for Liet. 

HALSE SERVICES 
86 GLOUCESTER ROAD. FELTHAM, MIDDLESEX 

TELEVISION I.F. STRIPS (less valves) 
From BBC, 2 converters Ideal for spares, contains 
smoothing capacitor, dropper resistors, 7 valve holders, 
I.F. transformers, coil formers, capacitors, reatatore, 
diode., tag strips, chokes, etc., etc., on chaeals lun. x Ills., no information or circuit. Brand new In boxes, 14/6. 
MAINS TRANSFORMERS 
250V Input, outputs 10V at 500mA, 24V at 100mA, 
32V at 10mA, size 25ín. x 11in. x If in. (drop through 
type) ideal for transistor power supply, 10 /- poet paid. 
250V Input, output 22V at 14A, else lin. x 2in. x Situ 
11 /- poet paid. 
MIXED bag of silver mica and ceramic capacitors, 
approx. 160, 10 /- per bag. 
ERIE Thyrletore for drill apead control', 400 p.l.v. at 5A, 
12/8. 
HUNTS 0.1mF, 350vw paper capacitor., P.C. type, 
upright mounting, 8/8 dos., lb/ -per 100, poet paid per 100, 
TUBULAR ceramic capacitors, P.C. type, 8 -SpF and 
500pF, only 8/- per 100,1/3 dos. 
MULLARD CAPACITORS 50 + 50 + 50mF, 350vw, 5/ -, 
TRANSISTOR ELECTROLYTICS 2m)' 0vw, 4mF 64vw, 
20mF 6vw, SomF 6vw, 100mF 6vw, 8& each. 100mF. 
25vw, 1/ -. 400mF 15vw, 500mF 9vw, 9d. 1,000mF 60vw 
can type, 4/ -. 
SPEAKER COVERING Tin. x din. perforated flexible 
plastic. Simulated chrome on one side, 1/8 each 12 /- dos. 
HUNTS 2,500mfd.10v., brand new, 6/8. 
SILVER MICA capacitor. BopF alee only fin. x Iles 
200e-w, 4/- per 100. 
UNMARKED 8X833 silicon diodes. 300 p.l.v. at 1 amp. 
Tested and guaranteed, 9d. each, 6/- dos. 
0T462 equiv. to OC71, OC45, etc. 1/8 each, 12 /- doe. 
Manufacturers marked, not reiects. 
P.C. BOARDS 25in. x 35m. Ideal for mock -ape. Ready 
drilled and etched, 2/8 dos. 
0.47mF, 30vw. P.C. disc ceramics, 8/- doe., M per 100. 
MAIL ORDER ONLY SAE FOR LISTS 
Postal charge.: up to 81 +1 /6; 81- 82 +2/ -; 52- 05 +8/6; 
over £5 FREE. 

A. J. H. ELECTRONICS 
60 Waverley Hoed, The Kenn Rugby, Warwicks. 
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RECEIVERS & COMPONENTS 
(continued) 

COMPLETE RANGE of Amateur, Aircraft, 
Communications receivers. Chassis, panels, 
meters, cabinets, microphones, etc. Stephens - 
James Ltd., 70 Priory Road, Liverpool 4. 
Tel. 051- 263 -7829. 

BRAND NEW 
SEMICONDUCTORS 
Ih.914 1/6 2N2906A8/- AC126 4/- BCY39 6/6 
1N916 1/6 2N2908 8/- AC127 8/- BCY70 516 
1N4007 4/8 2N2906A8/- AC178 6/8 BCY71 9/6 
I4021 4/- 2N2926: AC187 12I- BD124 12/- 
13026 5/- Green 3/8 AC188 12/- BF116 4/6 
19130 2 /11 Yellow 8/8 ACY17 5/- BF167 8/6 
äA119 2/- Orange 8/- ACY18 5/- BF180 8/6 
BYZ10 9/- Red 2/9 ACY19 5/- BF184 7/8 
BYZ11 7/8 Brown 2/6 ACY20 6/- BF194 6/8 
BYZ13 5/- 2N3053 6/6 ACY21 5/- BF/112 5/6 
OAS 2/8 2N3064 12/6 ACY22 4/- BFX13 5/6 
0A79 1/9 2N3055 15/- AD140 8/- BFYSO 4/6 
0A81 1/6 2N3391 7/8 AD149 8/- BFY51 416 
0A85 1/8 2N3391A8/- ADI61 7/6 BFY52 4/6 
OÁ91 1/8 2N3393 6/6 AF114 6/- BSX19 5/6 
0Á200 2/- 2N3702 4/- ÁF116 5/- BBX20 5/8 
0Á212 2/- 2N3703 4/6 AF117 5/- B6Y26 4/- 
2N696 5/- 2N3704 5/6 AF124 5/- BSY27 4/- 
2N697 6/- 2513706 4/8 AF126 5/- BBY28 4/- 
2/706 8/- 2N3706 4/- ÁF127 5/- 13111,29 4/- 
2N708A 8/- 2N3707 4/- AF181 8/8 BSY96A 8/6 
2/1302 4/6 2N3708 4/- AF186 11 /- 0028 8/- 
2E1303 4/6 2N3709 4/- ABY26 5/8 0035 7/6 
2N1304 6/8 2/3710 4/- A8Y28 5/6 0036 8/8 2/1306 5/8 2/3711 4/- ASZ21 7/6 0044 4/- 
2N1306 8/8 2N3819 9/- BC107 8/8 0046 2/8 
2N1307 6/6 2N3820 20 /- BC108 8/6 0071 2/8 
2E1308 8/- 2N3823 21/6 BC109 8/8 0072 4/6 
2N1309 8/- 2N4068 6/6 BC113 6/8 0075 4/6 
2N214717/6 2N4059 5/- BC147 6/- 0081 4/- 
2N214812/6 2N4060 5/- BC148 4/6 0083 4/6 
2N21ß014/0 2N4061 6/- BC149 5F 00139 6/8 2N2369A5/8 2N4062 6/8 BCY31 4/8 00140 6/6 2N264611/ß 40260 17/8 BCY32 7/8 00202 8/8 2N2904 8/- 40961 12/6 B0Y33 5/6 
2N2904A8/- 40362 14/8 BCY34 4/6 00271 8/6 
2E29015 8/- AC107 6/6 BCY38 5/6 ORP12 8/8 

Bend 6d. stamp for complete (let. Over 1,000 types Semi - 
conductore in °took. Capacitors, Realstore and Pots also 
available.. 

A. MARSHALL Et SON 
(London) LTD. 

28 Cricklewood Broadway, 
London, N.W.2 

01 -452 0161/3 

I. ~ 
t© IQ 

eves r seas 
earn 

with a Dewtmn "'NEW DLMENBIONS" 3- 
Dimensional effects amplifier. Give. Big Hall 
Stereo effect to most radios, tepee, etc. PLUS fully 
adjustable echo, vibrato and tone. 9 volt model, 
8 true. Speaker, 26/- extra. 6/12V car model, 
10 gum. Incl. speaker. Poet and Ina. 6/- either 
model. Write now -right now. 

D.E.W. LTD., 
P.W., RINGWOOD ROAD, FERNDOWN, DORSET 

MOBILE S.W. LISTENERS 
The Ralson Mobile Antenna for 

AMATEUR RECEIVING and 
TRANSMITTING 

The most efficient mobile All -Band 
Whip on the market. COILS FOR ALL 
BANDS. Complete with one coil 
£6.17.6, plus 3/6. Extra coils £3.17.6, 
plus 3/ -. 
From leading amateur radio stores or 

direct from the manufacturers: 

HALSON ELECTRICAL SERVICES 
Dover Road, off Ansdell Road, 

Blackpool. 

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 
41 x 31 x 24. Write today, enclosing a 

stamped addressed envelope for 
interesting free literature, and details, 
direct to 

JOHNSON'S (RADIO) 
St. Martin's Gate, Worcester 

SPECIAL FRINGE AREA 
BBC -2 Et COLOUR TV AERIAL 

-, Unbeatable Offer 

ONLY 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 2/3 yd. 
Socket 2/6. 

SPEAKER BARGAIN! 
Famous English 121e. high flux, 
heavy cone, 10 watts speaker with 
built -In tweeter, excellent bass 
response, 15 ohms. 

(P. A I. 5/6) 35/- 
ELECTRAMA Dept. PW86 

1 GEORGE STREET, HAILSHAM, SUSSEX 

PLEASE MENTION 

"PRACTICAL WIRELESS" 

WHEN REPLYING TO 

ADVERTISEMENTS 

PADGETTS 
RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, YORKS. 
Tel. Cleckheaton 2866 

Indicator Unit type 26 
Size 12 x 9 x 9in. with outer case. Fitted 
with 21( tube C.R.T. type Ê,V1526. Nine 
B 7 G valves. Clean condition, but not tested. 
32/6, p. & p. 10/ -. 
Lumerator and Secant Gear Unit. Delight 
for the model maker. 12/6, p. & p. 8/6. 
Silicon Rectifier 500mA, 600 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, AW43/80, 
40/ -; MW43/69, 30/ -. 14in. types, 17/ -. All 
tubes, 12/- carriage. 
Speakers removed from TV sets. All PM 
and 3 ohms. 8fn. round and 8 x 5in., 6/6, 
P. & P. 3/6. 
6m. round, 3/ -, p. & p. 3; -; 6 for 24/ -, post 
paid. 
6 x 4ín., 3/ -, p. & p. 3/ -; 6 for 24/ -, post paid. 
7 x 4ín., 5/ -, p. & p. 3/ -; 6 for 34/ -, post paid. 
5ín. round, 3/ -, p. & p. 3 / -; 6 for 24/ -, post 
paid. 
Slot Speakers, 8 x 21in , 5/ -, p. & p. 3/ -; 
6 for 30/, post paid. 
Untested 12- channel 14in. TV sets, 20/ -, 
carriage 15/ -. Passenger train, double rate. 
Untested Pye, KB, RDG, Ekco 17ín. TV 
sets. Bush 17ín. TV sets, 50 /- each, carriage 
15/ -. Passenger train, double rate. 

VALVE LIST 
Ex Equipment. 8 months' guarantee 

Single Valves Poet 7d., over 3 Valves p. 6 p. paid. 
10Fí, EF80, EB91, ECL80, EF50, PY82, PZ30, 
20P3. All at 10 /- per down, poet paid. 
ARP12 
EB91 
EF85 
EBF80 
ECC81 
E0082 

ECLBO 
EF60 
EF80 
EF91 
EY51 
EY86 
PCO84 
PCF80 
PCL82 

1/6 
94. 
8/- 
8/- 
8/- 
8/- 

1/e 
1/- 
1/8 
Sui, 
2/8 
5/- 
8/- 
8/- 
4/- 

PC1.86 
PL36 
PL36 
PL81 
PY33 
PY81 
PY82 
PZ90 
III91. 
U28í 
U2ß2 
1.1301 
U329 
U231 
8 

5/- 
6/- 
6/- 
4/- 
6/- 
1/8 
1/8 
6/- 
6/- 
5/- 
6/- 
6/- 
6/- 
5/- 
1/8 

6BW7 
6K7 
604 
gV6 

0P13 
185BT 
20D1 
20P1 
20P3 
30PL1 
36P12 
30F4 
30FL1 
ß/30L2 

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

_ 
2/8 
8/8 
8/- 
5/- 
2/6 
5/- 
5/- 
2/6 
5/- 
5/- 

NEW VALVES! 
Guaranteed Set Tested 
24-HOUR SERVICE 

IR6 4/9 DY84 5/8 EZ80 8/9 PL600 12/9 
I65 4/8 DY87 6/6 EZ81 4/8 P2604 18/3 
1T4 2/9 EAPC80 5/9 KT81 8/8 PY32 10/- 
384 6/9 EBC41 8/- KT68 16/9 PY33 10/- 
3V4 6/8 EBr80 8/- N78 14/8 PY81 6/- 
6AQ6 4/6 EBr89 6/9 PABC80 6/9 PY82 6/- 
OL18 8/- E01/81 3/9 PC86 10/8 PY83 6/8 
30018 8/9 E0082 4/8 PC88 10/8 PY88 8/- 
30E11 18/8 EOC83 4/9 PC97 7/9 PY800 7/8 
30FL1214/8 EUT.85 6/8 PC900 8/- PY801 8/6 
30FL14 10/8 ECH36 6/8 PCC84 8/8 R19 8/8 
SOPO 11/8 ECH4210/8 PCC89 9/9 U26 12/9 
30P19 11/8 2171181 6/9 PCC189 11/8 026 11/6 
80PL1 12/8 ECL80 6/8 PCF80 8/8 U191 18/8 
CCH36 9/9 ECL82 6/8 PCF82 6/9 UABC80 5/9 
CL83 17/6 ECL88 7/8 PCF801 8/9 UBC41 8/8 
DAC32 8/9 EF39 8/8 PCF806 8/9 UBF89 8/8 
DAF91 4/8 EFeO 4/9 PCF80810/8 UCC84 7/9 
DAF96 8/9 EF86 6/- PCL82 6/9 U3C88 8/- 
DF33 7/8 EF86 8/8 PC1.83 8/9 UCF80 8/- 
DF91 2/9 EF89 4/9 PCL84 7/- UCH42 10/6 
DF98 5/11 EF183 5/9 PCL88 8/9 UCH81 7/- 
DK82 6/9 EF184 6/8 PCL86 8/8 UCL82 6/9 
DK91 4/9 EH90 8/- PFL20012/- UF41 9/8 
DK96 8/8 EL33 8/8 P1.36 9/8 11F89 6/6 
DI.86 4/9 EL41 10/8 PL81 7/- UL41 10/8 
DL92 6/9 EL84 4/8 P1.92 8/9 UL84 8/9 
DL94 5/6 ' EY51 7/8 P1.83 8/9 UY41 6/8 
DL98 8/9 EY86 8/- PL84 6/8 UY86 6/8 

Postage on 1 valve 9d. extra. On 2 va veil or more, 
postage 6d. per valve extra. Any parcel insured against 
damage in transit Bd. extra. Office address, no callers. 

GERALD BERNARD 
8.3 OSBALDESTON ROAD 

STOKE NEWINGTON 
LONDON, N.16 
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Head Office and Warehouse 
44A WESTBOURNE GROVE 
LONDON W2 
Tel. PARK 5641/2/3 

Z ft 1 AERO SERVICES LTD. 
Please send all oorreapondeaoe and Mail -Orden to the Head 061oe 

When Bending cash with order, please include 2/6 in £ for postage and handling 

MINIMUM CHARGE 2/6. No C.O.D. orders incepted. 

Retail Shop 
85 TOTTENHAM COURT ROAD 
LONDON W1 
Tel. LANgham 8403 
Open all day Saturday 

062 6/- 
OAS 8/6 
OB2 6/- 
Oß3 9/- 
0C3 6/6 
ODS 6/- 
OM30 w- 
16%2 12/- 
1B80T 7/- 
1C6GT 6/- 
104GT 8/- 
1H60T W-. 
114 BI- 
1B6 6/- 
164 6/- 
186 4/6 
1T4 4/- 
1U4 6/- 
1Uó 8/8 
1Vß 9/- 
1 %2B 7/- 
1X2 86/- 
2C26A 8/- 
2040 8/- 
2061 8/- 
2CW4 12/- 
2021 ó/- 
2E26 87/6 
2X2 5/- 
ßA4 4/- 
3B28 40 /- 
3Q4 7/6 
364 6/- 
3E4 6/6 
41332 80/- 
6ß46Y 10/- 
6Ú4G 5/6 
61.74013 7/- 
6U8 8/- 
SYSGT 5/6 
623 8/- 
6240 7/- 
6/30L2 14/- 
6ABG 6/6 
BABO 6/6 
6AB7 4/- 
6ÁC7 41- 
BADA 16/- 
BAF4A 9/- 
SAGS 8/- 
6,6417 6/9 
8AH8 10 /- 
66.75 9/- 
6.6.78 6/8 

BA%6 6/- 
OAKS 11/6 
8.61.5 8/- 
8.4314 29/- 
B.6M6 6/- 
83716 4/- 
6AM8 8/- 
BA718 101- 
86646 6/- 
61416 10/- 
SAR6 6/- 
BARB 6/- 
8686 6/6 
6688 71- 
66870 15/- 
BATE 4/6 
6AU4GTA 

óA178 6/- 
66178 10 /- 
6AV6GTA 

SAVE 6/6 
6AW8A11 /- 
6A%4GTB 

6A%6GT8/ 

66%7 1 /0- 
6.40 16/- 
8ß80 2/6 
6BA6 4/- 
6BÁ7 15/- 
6BC5 8/6 
SEES 4/6 
6BF6 15/- 
6E36 9/- 
6BF7 12 /- 
673060 11/- 
131016 8/- 
61176 8/- 
6BK4 20 /- 
6BK7A 9/- 
6BL7GTA 

6BN6 7/6 
6ßN8 8/- 
6BQ6GTB 

6BQ7A 17 /- 
8Bß7 16/- 
8ßR8 12/6 
61387 26/- 
6BW6 13/6 

6BW7 12/- 
BBZ6 6/- 
6827 10/- 
604 6/6 
6C60T 6/8 
6C6 4/- 
60.813 7/- 
609 17/8 
BCB6 6/- 
60D60A 

6007 
898/- 

6CH6 ll/- 
SOLS 9/- 
BOLS 15/- 
6006 12/- 
60W4 12 /- 
60Y5 7/- 
608 7/6 
6D4 17/8 
6006 13/6 
813116 8/- 
6DQBB 11 /- 
8D84 15/- 
SOTS 8/- 
62.68 11 /- 
8EW6 12 /- 
6F6GB 6/6 
6F7 9/- 
ßF11 6/- 
ßF13 6/6 
6314 12 /- 
6316 U/- 
6317 9/- 
6318 7/6 
6323 15/- 
6324 12 /- 
6326 14/- 
6328 18/- 
6GH8 11/- 
60 %6 12/ /- 
8óW6 11 /- 
ßJ4 9/- 
6760T 6/6 
6.76 8/6 
677 8/- 
6K60T 9/- 
61170 2/6 
61123 9/- 
6%26 16/- 
ó160T 8/6 
6L7 6/- 
6112 5/- 
ßL18 0/- 

6LD20 6/6 
6N7GT 6/6 
SP1 11/6 
6326 18/- 
8328 12/- 
8Q7 7/- 
66A7 7/- 
6807 6/- 
68117 4/6 
6877 7/- 
68L7GT 6/- 
68N7GT 6/6 
ß8Q7 7/- 
6887 7/- 
6887 3/- 
6T8 6/- 
6U46T 1ß /- 
6U8 61- 
6VOGT 8/- 
6 %4 4/8 
8%ó0T 6/- 
8%8 11 /- 
6Y6G 11/8 
706 18 /6 
787 20 /- 
734 9/- 
724 7/6 
9BW8 7/- 
9D2 8/6 
9D7 9/- 

10/- 

18/- 
17/6 

lOLl 7/6 
1OLD1110 /- 
101'13 18 /- 
10314 16 /- 

6/- 
7/6 

4/6 
6/- 

1002 
10332 
10F1 
1039 
10F18 

12AC6 
12AD8 

i á 
12AT6 
12AT7 
12AU7 
12AVB 
126%7 
12B4A 
12BA6 
12BA7 
1213E6 
12BH7 
12BT8 

6/9 
68 
éié 
8/- 

éÌ- 

4/8 

First Quality Fully Guaranteed 

ELECTRONIC VALVES 
Combined effect of increase in Purchase Tax and S.E.T. and 
import restrictions forced oa to introduce an increase of ld. 
per shilling which must be added to the total of each order. 

12BY7 10 /- 
12CU6 12/- 
12DQ7 10 /- 
12E1 80/- 
12E14 52/6 
1285 10 /- 
121(8 8/- 
12Q7GT 6/6 
126A7GT8 /- 
12807 4/6 
12807 6/- 
12827 6/6 
126Q7 7/6 
1303 6/9 
19AQ6 6/- 
200V 62/6 
2001 9/- 
2OL1 18/- 
2031 10 /- 
2033 12 /- 
2034 19 /- 
ß0P6 19/- 
26BQBGTB 

2606 9/- 
26CU6 12/- 
26L6GT 6/6 
2624G 6/- 
28E5 8/- 
26Z66T11/- 
3065 7/- 
30016 14 /- 
80017 16/- 
30018 14/- 
30Fó 16/- 
80FL1 15/- 
30311217/6 

30E113 8/- 
30FL1414/6 
3011 6/- 
30115 16/- 
80117 16/- 
30312 15/- 
ß0P19 14/- 
30PL1 15/- 
30PL13 17/6 
30PL1417/- 
3666 10 /- 
36135 12 /- 
85C6 8/6 
3606 12/- 
36L6GT 8/- 
35W4 4/8 
3623 10 /- 
35246 41- 
36Z6GT 6/- 
ó0A6 12 /- 
SOBS 12/- 
SOCS 6/- 
6oL6GT 7/6 
6ß1(U 18/8 
7601 8/- 
80 7/- 
ß3A1 12/6 
85.62 7/6 
8563 7/6 
90 .66 46/- 
9001 12 /- 
9000 26/- 
90CV 85/- 
150B2 11/- 
150133 10/- 
807 9/- 
811.6 80/- 

812A 
813 
887 
888A 
884 
6670 
6761 
6763 
6886 
6080 
6148 
6197 
6360 
6939 40/- 
7199 16/- 
7880 80/- 
7661 80/- 
7681 S8/6 
7591A 20/- 
7896 22/6 
AZ1 8/- 
AZ31 9/- 
CORSI 9/- 
0121 7/- 
DAF96 7/- 
DF98 7/- 
DH81 10/- 
DH1o1 9/- 
DK92 8/8 
01196 7/6 
DLO 18/- 
DL98 7/- 
03170 6/- 
DY86 8/- 
DY87 6/8 
DY802 9/- 
E66L 62/8 

75/- 

14/- 
10 /- 
10/- 
11/- 
19/- 

27/6 
27/6 
20 /- 
25 /- 

E83F 20/- 
B880 28/- 
E88CC 12/8 
B130L 100/- 
2180F 17/6 
EAF80110/- 
2ABC80 6/- 
EBC38 8/- 
EBC41 8/8 
EBC81 6/- 
EBF80 7/6 
EBF83 8/- 
2E389 6/- 
EBL1 12/- 
EBL81 84/- 
RCN 11/6 
2C88 11/- 
ECC34 8/- 
2CC40 10/- 
2CC70 17/- 
ECC81 8/- 
ECC82 6/9 
2CC89 5/6 
20084 6/0 
20086 6l- 
ECC86 8/- 
E0088 7/8 
20089 11/- 
20091 8/6 
ECC80714/- 
20E80 6/6 
ECM 6/6 
ECF88 14/- 
2CF88 9/6 
BCF80482/- 
ECH36 11/- 
2CH42 10/- 

ECH81 6/8 
130183 8/- 
E0184 9/- 
BOL80 7/- 
ECL81 7/6 
ECL82 0/- 
ECL89 10/- 
ECL84 10/- 
ECL86 10/8 
ECL86 8/- 
ECLL800 

EF9 8/- 
EP37A 8/- 
2339 8/- 
2E40 9/- 
EF41 9/- 
2342 18/- 
2E54 10/- 
E355 12/- 
2E80 4/6 
2E83 9/8 
2E85 6/6 
2388 8/- 
E389 6/- 
2E91 4/- 
EF92 7/8 
2E93 4/- 
2394 6/- 
EEO 6/- 
EF98 8/6 
2398 10/- 
23188 8/- 
E3184 6/6 
23804 80/- 
EH90 7/- 
2%90 4/6 
2134 9/6 
111.36 8/6 
2138 22/6 
2141 9/6 
EL42 10/- 
21.81 9/- 
EL83 7/6 
21.84 4/6 
BI.86 7/6 
21.86 B/- 
EL90 6/- 
21360 28/- 
21.500 17/- 
E1.821 10/- 
21.822 17/- 
ELL80 16/- 
2H34 16/- 
EM71 12/6 

EM80 7/- 
21181 7/6 
EM84 7/- 
EM87 10/- 
EN32 80/- 
EN91 6/- 
ETU 7/- 
2E80 8/6 
2E81 7/- 
11E83 10/- 
2E84 9/6 
2E86 6/8 
EY87 8/- 
2E88 8/- 
11240 7/6 
BM 816 
2280 6/- 
11281 6/- 
GY6o1 13/6 
11233 9/8 
0Z33 18/8 
0234 10/- 
HL42DD 

%T88 S0%- 
KT88 29/- 
MH4 7/- 
MH41 9/- 
MIA 8/- 
MBPENT 

10/- 
N78 19/- 
0E361 6/- 
013P90 28/6 
PASCH 7/6 
PC88 11/- 
PC96 7/6 
PC97 8/- 
PC900 8/9 
PCC84 e/- 
PCC86 7/8 
PCC88 11/- 
PC089 9/6 
PC018910/- 
3CC8061e1- 
POC80816/- 
PC280016/- 
PCF80 6/6 
PCF82 8/8 
PCF84 8/- 
PCF86 8/6 
PCF87 16/- 
PCF80014/- 
PCF801 9/- 
PCF802 9/- 

PCF80614/- 
POF80612/- 
PCF80814/6 
PCL80 16/- 
PCL81 9/- 
PCL82 7/- 
PCL83 9/6 
PCL84 8/- 
PCL86 8/0 
PCL88 8/8 
PC1.88 17/- 
PCL80017/8 
PCL80116/- 
PD600 80/- 
P206-40N 

PEN46 6/6 
P2N46DD 

12- 
PERMS 9%- 
PEN384 9/- 
PEN463DD 

10/- 
PF88 10/- 
PF818 14/- 
PFL20018/- 
PL33 8/- 
PL38 10/- 
P181 7/6 
P1.83 8/- 
PL83 7/- 
111.84 6/6 
P1.600 18/8 
111.604 16/- 
P1.609 80/- 
PL802 18/- 
PT 81 6/- 
PY82 10/- 
PY83 12/6 
PY80 5/6 
PY81 5/6 
PY82 6/- 
PY83 6/6 
PY88 7/6 
PY600 20/- 
PY800 9/- 
PY801 9/- 

B7 % P41 6/6 
8P61 6/- 
TP22 10/- 
TT21 86/- 
U19 40/- 
U20 12/- 

U22 8/- 
1726 14/6 
UN 14/8 
U81 8/- 
1733 30/- 
U78 4/- 
U81 10/- 
13281 8/- 
17282 8/- 
U403 8/- 
U404 6/- 
UABC80 6/- 
UAF42 9/6 
1713041 8/6 
UB(781 8/6 
UBF80 6/6 
UBF89 7/- 
UBL1 8/6 
UC92 6/- 
UCC86 7/- 
UcF80 9/6 
1701121 9/6 
UCH42 9/6 
UCH81 6/6 
17CL81 10% 
UCL82 7/- 
UCL83 9/6 
17E9 10 /- 
ÚF41 9/9 
17E42 10/- 
ÚF43 10/- 
ÚF80 71- 
0V85 7/8 
17789 7/- 
ÚL41 9/6 
ÚL84 6/8 
UM4 10/- 
UM84 7/- 
UU8 7/- 
UU9 7/6 
17E21 9/6 
UY41 7/- 
17Y82 9/6 
UY86 6/- 
VU89 9/- 
VU111 8/6 
VU183 8/- 
W78 7/- 
W107 7/- 
W729 10/- 
%66 9/- 
Z769 26/- 
270011 8/- 
Z803U 16/- 

INTEGRATED CIRCUIT 
AMPLIFIERS 

RCA Type CA8020 
Integrated Circuit Audio Amplifier In TO6 encapsulation 
(aise of a small transistor), equivalent to seven n -p -n 
el8con transistors, 3 diodes and 11 resistors. Power output 
556mW. Total harmonic distortion 1%. Will operate on 
voltage from 8 to 9 volta. 80 /- plot 2/- P.P. 
GENERAL ELECTRIC Type PASS 
Epoxy moulded In -line package equivalent to six n -p -n 
transistors, one diode and six resistors. It will provide out- 
put of up to 1.2 watts into 16 ohms. Battery operation 
22 volte. 40/- Plus 2/- p.p. 
The construction of amplifier wing the above integrated 
circuits had been described In March and August lanes of 
P.W. Please note that we only supply the IC's and no 
other parta are euppied by us. 
GENERAL ELECTRIC TYPE PASSIM 
1 -watt Audio Amplifier suitable for supply voltage of 
9 to 25V and for output loads of 8, 18 or 22 ohms. 
Only 3 capacitors and S reelstors are required for making 
up a complete amplifier delivering 1 watt for an input 
voltage of 600mW. Epoxy moulded double four -In -Une 
package. 27/6 each, plus 2/- P. 6 P. 

SILICON WIRE ENDED DIODES 
Max. frequency &Gust /a 

0223, 60 p.l.y., 50mA 2/- 
0288.6, 100 p.l.y.. 50mA 2/2 
D228B, 160 p.l.y., 50mA 2/6 

SILICON POWER RECTIFIERS 
(Half Wave) 

'TOP RAT' type, wire ended: 
D226B, 400 p.i.v., 300mA 2/9 
0226V, 300 p.l.v., 300mA 2/6 
STUD MOUNTED, KD202 series 

60 p.i.v., lA 8/- 200 p.l.v., L3 8/6 
50 p.i.v., SA 5/- 200 p.i.v., SA 6/- 

100 ply., lA 8/8 800 ply., lA 3/8 
100 p.i.v., 9A 5/- 

SILICON AVALANCHE RECTIFIERS 
(Hall Wave) 

RAS 310 AF, Top Hat type, 1.6 .6, 1200 p.i.v. 7/6 
RAS 608 AF, Stud Mounted, 6A, 960 p.i.v. 10/6 

MULTIMETERS 
TYPE 211116 

D.C. voltage range: 
0- 0.6.10.50.260.600V. 

A.C. voltage range: 
0- 10-50- 260 -500V. 

D.C. current range: 
60011- 10- 100mA. 

Resistance ranges : 100M 0.1M O . 
The meter is also calibrated for 
capacity and output level measure- 
ments. 6ensItivity 20000 V. 
Accuracy ±2.5% for D.C. and 
±4% for A.C. measurements. 

Dimensions: 45 z 31 x 111n. Price 24.5.0. 
Type 108 -IT: 24 range preclalon portable meter. 6000 
o.p.v. D.C. Volta: 2.5- 10.60. 260- S00- 2500V. A.C. Volts: 
10. 60.100- 260 -500- 2500V; D.C. current 0.6- 6.50.600mA 
Resistance 2000 -20,000 ohms; 2-20 megohms. Power 
output calibration in A.C. for 600 ohms line. Complete 
with prods and batteries, 18.6.0. P. 6 P. 5/ -. 

ZENER DIODES 
WIRE ENDED `TOP HAT' TYPE, 800mW 

KC1S9A 3.9Ví1.0% KC166A 6.6Ví10% 
KC147A 4.7V ±10% KC368A 6.8V ±10% 

AU at 8/- 
WIRE ENDED `TOP HAT' TYPE, 840mW 

D814V 7 -8.5V 08140 10 -12V 
0814B 8.9.5V D814D 11.5.14V 
D814V 9.10.6V 

All at 8/- 
STUD MOUNTED TYPE, 8 WATTS 

D815I 4.7 ±-7V D8150 10±1.5V 
0816A 5.6 ±84V 0816D 12í1.8V 
0816ß 6.8±1.02V 0816E 16±2.2V 
0816V 8.2 ±1.23V 08162 18í2.7V 

AN at 7/8 
STUD MOUNTED TYPE, 5 WATTS 

D816A 22 ±3.3V 0817A 56±8.4V 
D816B 27±4.0V D817B 88í10.2V 
13816V 39í4.9V 73817V 82±132V 
D8160 119±5.8V 0817G 100í16V 
08150 47 ±7.OV 

All at 7/6 

Please welts for lull apeolfoation sheet of Zener Diodes 

DRY REED INSERTS 
Glass dry reed Inserts approx. 55e. die. x lin. long with 
axial leads. One "mate" contact of 100mA capacity at 
60V. Can be operated by permanent magnet or 80-50 
Amp -turne relay coils. PRICE 18/- per doa. post free. 

TRIAIS TYPE 40432 
Gated bi- directional Silicon Thyristors with Integral 
trigger. The trias will control up to 1440 watts at 240V 
mains frequency. Supplied complete with heat sink, 
data sheet and application sheets for motor control and 
dimmer circuits. 87/6 each. 

THYRISTORS 
Low current: 

Blue spot; 200 p.1,., 5 Ampe. Gate voltage 3.215V 
at 120mA 12/6 

High eorrest: 
CR 80 -021A. 80 Ampe. 25 p.i.v 25/- 
CR 100.151A 80 /- 
CB 100 -201A, 100 Ampe. 200 p I v 35/- 
CR 100.216A, 100 Amps. 250 p.i.v 40/- 
Cß 100 -301A, 100 Ampe. 300 p.i.v 45/- 
CR 100 -361A, 100 Ampe. 350 p.i.v 60/- 
Cß 100.401A, 100 Amps. 400 p.i.v 60 /- 
CR 100.501.6, 100 Ampe, 600 p.i.v 70/- 

For all CB series Minimum gate firing voltage is 3V at 
150mA. 

UNIJUNCTION TRANSISTORS 2312646 
Power dissipation 300mW R.M.B. Base -to -Base voltage 
35V max. Peak emitter current 2.0A. Suitable for trigger- 
ing of thyristors. 12/6 

TRANSISTORS 
Apart from the types listed in our Catalogue the following 
types are added to our stocke: 
2N930 8/8 2N2477 12/6 A8Y27 6/6 
2N1806 6/- 2313055 20 /- BC118 8/6 
2372217 6/6 2N3704 5/6 BFX88 5/4 
2N2218 7/9 Á0161 9/- P346A 5/- 
2312219 8/6 Á0182 9/- 

OUR NEW LIST OF TRANSISTORS IS NOW READY. 
PLEASE SEND S.A.E. FOR ONE. 
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Interested in 
cuttin g your 
motorin g costs? 
You can save a considerable amount of money by 
tackling some of the car maintenance jobs yourself and 
the PRACTICAL MOTORIST ANNUAL 
is designed specially to help you. Authoritative articles 
and step -by -step instructions show you how to 
maintain the engine, ignition, cooling, carburation, 
transmission, suspension and steering, brakes, tyres, 
bodywork, electrics, etc., and give advice on simple 
tuning. 
With holidays in mind there is a most helpful section on 
camping and caravanning. 
EVERY MOTORIST NEEDS THE 

PRACTICAL 

motorist Now on sala 3/6 

annual 
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 6th June, 1969 
and must accompany all queries in ac ^ordance with 
the rules of our Query Service. 

PRACTICAL WIRELESS, JUNE 1969 

Published on or about the 7th of each month by I.P.C. MAGAZINES LIMITED, Tower House, Southampton Street, London, W.C.2. at the recommended maxi- 
mum price shown on the cover. Printed in England by Index Printers, Dunstable, Beds. Sole Agents for Australia and New Zealand: GORDON & GOTCH 
(Alsia) 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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ENGLANDS LEADING COMPONENT & EQWPMEI vT CENTRES 
SOLID STATE -HIGH FIDELITY 

AUDIO EQUIPMENT 
Mono or Stereo Audio, Equipment devel- 
oped 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 FREE BROCHURE (No. 21) TODAY! 
DEMONSTRATIONS DAILY AT '303" EDGWARE ROAD 

INTEGRATED TRANSISTOR AMPLIFIERS 
MA68 12 WATTS STEREO 
We are pleased to offer two new designs with the 
choice of either mono or stereo systems. These BRITISH 
DESIGNED UNITS favour the user in so many ways- 

140 with fantastic power and quality with far greater 
adaptability. with freedom for battery or mains operation. 

For complete listening satisfaction choose either the - 
OR THE STEREO RAM 

re LO'DD PO ES C T ERMI / LODEL16e10.0 P520 62/6d. 
pAIp.44 /UNIT 

Illustrated leaflets 12 and 14 FREE on request. 

ELECTRONIC 

A completely new development 
e 

portable 
electronic musical 

Id for the home Constructor. The The' MAY - 
AIR" produces a multitude of the most 

pleasing ands with a wide r 

uitebie for classic or 
range 
popular colours 

ea s fully pOtyphonlc, 
one 

el lis full chords can he played over the 
entire keyboard. Supplied as a kit of pens 
which Includes 155 transistors, printed 
circuit panels, special fully sprung antl 
depth of touch adjusted keyboard,e 

inns. covered cabinet with carry 

THE GROSVENOR 

ORGANS AND COMPLETE UNITS. 
ELF 

THE MAYFAIR 
Deferred terms eveuable. Or 
COMPLETE KIT 
Deposit EMMA. 
9 monthly 
payments of E7. 
TOTAL E113.19.0 

BUILT AND TESTED 
Deposit LISES and 
12 monthly payments of 

£9. Total MM. 
THE MAYFAIR 
MGLAS. Brochure g. 

THE GROSVENOR is designee for the more ambitious musician 
and M1 much wider rit organs. Il 

prises 2.4 octave note) keyboards m.. ntNneen note 
s al board. It has lour pitches D.e. air. sir, 2h..1 H.) on the upper 

or solo eyboem, three pitches (I.e. leh., eh., an.) on the lower or 
nt keyboard. two pitches 11.e. 1(111.. MO on the. pedal 

nard. Variable sustain on the solo rd vertebra vibrato 
on In 

Tnd 
th keyboards. It nee 15 voices In the solo tone -forming unit. 

es In accompaniment lone- forming unit 
and Icvoices In the pedal tone -forming unit. 
Ali components and Mt sections are await- 
able separately Including the OAK CON- 
SOLE at EM ILE. 

THE GROSVENOR 
Kite from UM. 
Terme evalNble 
Brochure 9B. 

PRACTICAL ELECTRONICS - ELECTRONIC ORGAN KIT 
We are able lo supply pane as described In Pracflca/ Electronics. Details on request. 
ORGAN COMPONENTS. Complete range In stock. 49 and el note keyboards. 

e to 5 pelt Gold Cont.. Coils and Chokes. Reueration Serins and Units. Stop Tabs and Assem- 
blies. Pedal Boards. Rhodium and Gold Clad Wire. Also printed circuits, etc. Complete rangea lot 
Translstorised Organs. Ask for new Price List euh Details. Leaflet O. 

All enquiries eel ORGAN DEPT. Mr. ELVINS 

r=1, DO IT YOURSELF 
MW /LW PORTABLE 

New printed circuit design with 
lull power output. Fully tunable 

on both mw /Iw bends. 7 transistors plus diode. 
push -pull circuit. Fitted 5 inch speaker. large 
fernte aerial ares 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 

MODEL 
29s RF. Gen. 
29x Mal RF Gen. 
30 Audio Generator 
31 R.F. Generator 
32 C.R. Bridge 
33 Inductance Bridge 

NEW MODELS 

NOMBREX 
TRANSISTORISED 

Test Equipment 
PRICE Leaflet 

E s. No. 
21 0 25 
29 10 25 
19 10 24 
12 10 25 
10 10 26 
20 0 29 

t 

QUALITY CAR RADIOS 
'e pecteci company for 

long hours, the road H 
mom. oLotion r.0 " 

wave 
station 

rob ncof 3{ w Lary w. speeds Includes full stun 
vane 

even of 

sPOSITIVE .NEGATIVE EARTH PRICE (12120. pp CS 
above re 19 e. but wan g MW LW 

Pion 
B UAI as 

MOLLARD 1 WATT AMPLIFIER 
PORTABLE TRANSISTOR UNIT worn volume 

iel oneor Wood.. stIGi9, P12 

crece 

prier 
17E1 

Uses PP9 batten 3!60 

Ask lot Lesller 2 

BUILD A QUALITY 
TAPE RECORDER 

To gat the best our of your MAGNAVOX DECK v 

MARTIN NECORDAKIT TMs comprises 
ky 6 valve sokier ono pre amok./ wit chacomesg quaky m to 

assembled You - 

es 
on a r oerd -in Nei 

P.m; need. down to the OR MAKING A 

SUPERB TAPE RECORDER which when built 
pMb, with mown...cost .teas much. yet 

Y. need no mnerience or lechrucal Moll to pop furs about. 

THE INSTRUCTIONS MANUAL MAKES BUILDING EASY 

AND SUCCESS ASSURED 

2 Track 36 gris. \ß::1W 4 Track 39 gn11. 

P P 22/6 either modal 
Kit complies' Deck amphirer. Cabinet ana speakw, with 
MICROPHONE 7 ,n 1 2001i tape spare spool. 

ALL UNITS AVAILABLE SEPARATELY Today's 
ASK FOR BROCHURE 6 Value (e0. 

VHF FM SUPERHET TUNE MKII 
E.MULLARO TRANSISTORS 4 4 DIODES 300 Cole 
9ANOWIOTH ' PRINTED CIRCUIT CONSTRUCTION 
HIGH FIDELITY REPRODUCTION MONO AND STEREO 
A sopulsr VHF FM Tuner 

w used throughout the 
c ry for quality reception 
of onophonic and with the 
decoder stereophonic broad- 
casts. Thera le no doubt 
about It -VHF FM gives the 
real ovnd. Excellent stability 
economically priced. 
TOTAL COST 
DECODER E5.19e Á 
(CABINET 20 -1 ASK FOR LEAFLET 

NEW- MALLORY LONG LIFE 
MERCURY BATTERIES 

50% OFF LIST PRICES n 3600 mien OUR PRICES s/. each 
RSize fin5.viin. RMe25 0.35 volts 350 m /ai. 
r P ck of B. Slue 211n. 1m. die. 

OUR PRICE 1111 each 

Easily still Into eight 1.35v. calls. 
These cells are Ideal for any 
elsllcatlon where SMALL SIZE 
HIGH CAPACITY and LONG 
LIFE are required. 

QUANTITIES AVAILABLE 

MANUFACTURERS -DISTRIBUTORS 
We publish QUANTITY. SEMICONDUCTOR 
BULLETIN l trig over 500 d t dowses evadable 
FROM STOCK in e1 KEEN 

PRICES coupled with PROMPT DELIVERIES 
TO OBTAIN YOUR COPY. WRITE TO US Ion Company 

aada0 Notepaper az1 lepuesUng our SEMI- 
CONDUCTOR BULLETIN For TELEPHONE OUOTATIONS. 
PHONE (01) 7231ÚD8.9 Extn a 1011 7230401 Eon 1. 

MAINS AND BATTERY DECK 
3 speed 9 voll deck -brand new, complete with mono 
.midge. Special Mier price Eel -r p.p. 3/e. 

Stereo meins version M/11 P.P. SIB. 

TRANSISTORS - 
SEMICONDUCTORS 

COMPLETELY NEW 1969 LIST OF 
1000 types. Send for your FREE COPY 
TODAY. (list 36) 

S.C.R.'s from 5/- 
Field Effect Transistors from 9/6 
Power Transistors from 5/- 
Diode3 and Rectifiers from 1/6 

GARRARD RECORD DECKS 

BRAND NEW All below list prim 

E e. d 
2025 Mono /Stereo 8 8 
3000 LM with 9TAHC 9 19 
S1y25 Mk II 11 19 
AT60 Mk II 13 10 
3500 Mono /Stereo 12 19 
401 28 10 
PM 17 17 
SL55 11 19 

SL65 14 14 
SL75 29 0 
SL95 35 0 
A70 Mk ll 12 12 

Send for New 8 -Page Brochures 

Complete range or accessories available 

VISIT OUR NEW HI -FI CENTRE at 309 EDGWARE ROAD, AND SAVE UP TO £26 
ON SEPARATE UNITS OR THE SYSTEM OF YOUR CHOICE 

for all leading makes 

AMPLIFIERS 

TUNERS 

DECKS 

SPEAKERS 

MICROPHONES 

HEADPHONES 

CARTRIDGES Etc. 

ALL WITH 

TERRIFIC SAVINGS 

IT WILL PAY YOU 

TO PAY US A VISITI 

COMPLETE SYSTEMS FROM £46 -SAVE £12.10.0 

SEND FOR NEW DETAILED HI -FI PRICE LIST 16 /M. 

fully 
Illustrated 

COMPLETELY NEW 9th EDITION (1969) 

The most COMPREHENSIVE - 
CONCISE -CLEAR COMPONENTS 
CATALOGUE 
Complete with 10/ worth discount vouchers 

FREE WITH EVERY COPY 

32 pages of transistors and semi -conductor 
devices, valves and crystals. 

u 210 pages of components and equipment. 

70 pages of microphones, decks and Hi -Fi 
equipment. 

6,500 ITEMS 

320 BIG PAGES 

HENRY'S RADIO LTD 
OPEN MON. -SAT. 9 am -A D . THURS. 9 a.m. -I D.m, 

303 Edgware Road, London, W.2. Mall Order Dept . 

all types of Components, Organ Dept. (01) 723 -1006!9 

309 Edgware Road, London, W.2. High Fldehty 
Sales. P A and Test Equipment, Record Decks(o1) 7236963 
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