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RADIO m BOOKS 

Tape and Wire Recording. A selection of articles reprinted from the pages 
of The Radio Constructor, covering both the theory and practical 
applications. A really useful book on this latest development of 
the hobby. 3/- post 3d. 

Receivers, Preselectors and Converters. Practical articles, again reprinted 
from past issues of The Radio Constructor, which will prove of 
interest to many radio enthusiasts. 2/6 post 3d. 

T.V. Fault Finding. Profusely illustrated with photographs taken from a 
televisor screen depicting the faults under discussion, and con- 
taining a wealth of technical information, with circuits, enabling 
those faults to be eradicated. 5/- post 4d. 

F.M. Tuner Units for Fringe and Local Area Reception. Including 
optional Tuning Indicator and circuit of Osram 912 Amplifier. 

2/- post 2d. 

The Argonaut AM/FM MW/VHF Tuner Receiver. Describing the 
construction, alignment, and other details of a high quality tuner 
(or complete receiver), together with map of present and projected 
coverage areas. 2/- post 2d. 

Radio Amateur Operator's Handbook. An indispensable aid to the 
j amateur transmitter and listener, containing all details of informa- 

tion which are constantly required. Prefix Lists, Zone Boundaries, 
Call Areas, Codes and Mileage Tables, together with Maps and 
much other useful operating data. Latest edition. 3/- post 3d. 

Inexpensive Car Radio. In which two versions, one constructed from 
surplus and one from new components, are described. 1/6post 2d. 

Radio Control for Model Ships, Boats and Aircraft, by F. C. Judd, G2BCX. 
A comprehensive work on this fascinating subject. 

Standard edition, 8/6 post 5d. 
S nt- 

All available from your local bookseller, or from 

DATA PUBLICATIONS LTD j 

57 MAI DA VALE LONDON W9 

Telegrams Databux London Telephone CUNningham 6141 (2 lines) 

Published in Great Britain by the Proprietors and Publishers 
Data Publications Ltd 57 Maida Vale London W9 j 

Printed by A Quick & Co Ltd Oxford House Clacton on Sea England 5^ 
Obtainable abroad through the following Collets Subscription Service Continental Publishers ^ 
& Distributors Ltd William Dawson & Sons Ltd Australia and New Zealand Gordon & 

Gotch Ltd South Africa Central News Agency Holland "Radio Electronka" 
Registered for transmission by Magazine Post to Canada (including Newfoundland) 
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Hinifi/ure Transistor Itrrrivrr 

by W. G. MORLEY 

deluded in this issue 
A V SIGNAL STRENGTH METER 
JUNIOR 4V sw AMPLIFIER, Part 2 

SENSITIVE BABY ALARM 
CRYSTAL RECEIVERS & AMPLIFIER/RECORDER 

FEEDER UNITS 
IDENTIFYING AMERICAN COMPONENTS 
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THE MODERN BOOK CO 

T.V. Fault Finding. Data Publica- 
tion No. 5. 5s. Od. Postage 4d. 

Transistor Techniques. Gernsback 
Library. 12s. Od. Postage 9d. 

Suppressing Radio and Television 
Interference. By B. L. Morley. 
5s. Od. Postage 4d. 

High-Fidelity. Gernsback Library. 
12s. Od. Postage 6d. 

Radio, Television and Electrical 
Repairs. 16s. Od. Postage 1/3 

Servicing Record Changers. By H. 
Mileaf. 23s. Od. Postage I/- 

Frequency-Modulated Radio. By 
K. R. Sturley. 15s. Od. Postage 6d. 

Frequency Modulation Receivers. 
By J. D. Jones. 17s. 6d. Postage 6d. 

Maintaining Hi-Fi Equipment. By 
J.Marshall. 23s. Od. Postage I/- 

A Beginner's Guide to Radio. By 
F. J. Camm. 7s. 6d. Postage 6d. 

Radio Valve Data. Wireless World. 
4s. 6d. Postage 6d. 

World Radio Television Valve 
Handbook. 12s. 6d. Postage 6d. 

Television Engineers' Pocket Book. 
By E. Molloy and J. P. Hawker. 10s. 6d. 
Postage 6d. 

Radio Servicing. Vol. I. Basic 
Electrotechnology. By G. N. Pat- 
chett. 5s. Od. Postage 4d. 

We have the Finest Selection of British and American Radio Books in the country 
Complete list on application 

19-23 PRAED STREET (Dept RC) LONDON W2 
Telephone PADdington 4185 

TRANSISTOR IF TRANSFORMERS 

Designed for 315 kc/s operation. High-Q "potted" construction, in screening cans 
I" x f" diam., 6/6 each. Oscillator coils, transistor type ferrite rod aerials for MW 
band, and circuit data, also available. 

SUPER INDUCTOR COILS miniature dust core types 
Selective crystal diode coil type HAX, 3/- (MW); HAX L, 3/6 (LW). 
Dual wave TRF coils, with adjustable iron dust cores, type A/HF, 7/- 
matched pair. Type S.S.O. supersonic oscillator coil for tape recorders 
(Radio Constructor, April, 1956). Provides 6.3V 0.3A for pre-amp. 
heater plus record/erase bias, price 15/- each. T~r.-..,« 

TELETRON FERRITE ROD AERIALS 
Wound on high permeability Ferroxcube rod. 
No external aerial required. Full sensitivity. 
Reduces static and whistles. Extremely selec- 
tive. Simply fitted as replacement for Ae coil 
or frame aerial. Ideal for battery portable 
receivers. 

I=7z: 

Medium wave type FRM, 4" x 
Dual wave type FRD, 8" x -fa" 

8/9 
12/9 

THE TELETHON COMPANY LIMITED 
266 Nightingale Road • London N9 

HOW 2527 
Trade enquiries to sole distributor S. Mozer 95 Kendal Ave NI8 Telephone EDMonton 7707 
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COUPON 
TO: MULLARD LTD., PUBLICITY D1VN. 
Please send me, free of charge, leaflets on the Mullard 
World Series of Audio Valves, and details of "High Quality 
Sound Reproduction". 

NAME  

ADDRESS  

Audiophiles all over the world are 
demanding Mullard audio valves for 
their high quality sound equipment. 
And who can blame them when 
they know that the Mullard World 
Series of Audio Valves is the finest 
in the world. 

Fill in the coupon below for free 
data on Mullard World Series 
Audio Valves. 
tk Audiophile—Enthusiast for high 
quality sound reproduction who is 
satisfied with nothing but the best. 

Ify 
"crfi0„ 

Mullah 

This popular book is available now 
from most dealers, price 3/6d. It 
contains designs and full construc- 
tional details of the new Mullard 
EL34 High Quality 20 Watt Ampli- 
fier, a Mullard Band II F.M. 
Tuner, pre-amplifiers for the 
Mullard EL34 Amplifier and for 
the popular Mullard 5 Valve 10 
Watt Amplifier, together with 
other useful technical information. 

Mullard 
WORLD SERIES 

AUDIO VALVES 

j Mullard I 

Mullard Ltd * Publicity Division 
Mullard House Torrington Place 

London WCI 
MVM 349A 
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Yours 

by 
return 

for 

only 

)£llOO 

deposit 

(CASH PRICE £12.7.6) 
PULLIN SERIES 100 MULTI-RANGE TEST SET 
21 ranges AC/DC from 100 microamps to 1,000 volts, sensitivity 10,000 ohms/volt. This is the famous Pullin 
Series 100, now available brand new on the easiest of 
terms. Fill in and post the coupon today. 

To HOME RADIO (Mitcham) LTD 187 London Road, Mitcham, Surrey 
Please send descriptive literature. 
Please despatch one Pullin Series 100 Test Set. 

I enclose 50/- and promise to pay nine further 
monthly instalments of 24/6. 
NAME 
ADDRESS 

OCCUPATION 
IF OVER 21 

 GLADSTONE RADIO  
Again the lowest price 

QUALITY F.M. 

TUNER UNIT 

£5.12.6 
(Post and packing 2/6) (c.o.d. 1/6) 

Circuit similar to that described in Data Publications 
Ltd. Radio Reprint No. 2. Price includes all components 
with valves and everything needed. Write for details 
(S.A.E. please). 
Extra components for fringe area, 15/-. Power Pack 
components, 30/- extra. Booklet 2/3 (free with orders) 

Why Pay More ? 

Band 111 Kit Set with Power Pack 
with valves EF9I and ECC8I 

62/6 

Complete Converter 
Walnut cabinet. 

£5 in Rexine (Lizard) or 

 GLADSTONE RADIO  
82B HIGH STREET CAMBERLEY SURREY 

Open Saturdays to 5 p.m. 

"OSMOR" BAND I FILTER 
TO PREVENT PATTERNING 

AS 
COMMENDED 

IN THIS 
JOURNAL 

Particularly useful in areas of high Band I signal strength 
where considerable break-through of Band I through 
converter circuits is evident Price 10/- 

F.M. SWITCH-TUNED UNIT 
Complete kit with Automatic frequency control available 
"OSMOR" STATION SEPARATOR 

Precise tuning, to eliminate any one station, is effected 
instantly by simple adjustment. Fitted in 2 minutes. 
Price |0/6 

TRANSFER STATION NAMES 
Light. Home. Third. I ft per set. Ideal for FM 
Portables, etc. 
Circuit, etc., for new G.E.C. Junior Amplifier available. 
Send 7id. for circuits, diagrams, etc., to Dept. RC5, 

OSMOR RADIO PRODUCTS LTD 
418 BRIGHTON ROAD SOUTH CROYDON 
SURREY Te/ephone CROydon 5148-9 

THE HIWAYMAN. Repanco Parts. IF's 12/6 
pair; OP.2 trans., 6/9; Ferrite Rod Aerial, 12/6; Osc. 
coils, 6/6 pair; Punched Chassis, 4/-; Engraved dial, 5/-; 
Other items: I meg V/C D/P switch, 5/9; 2-gang 
condenser, 11/6; 4 pole 2-way switch, 3/6; Bank of 
trimmers, 3/4; Attache case cabinet with clips, etc., 42/-. 
Send for full list. 
MULLARD 510 AMPLIFIER. Erie Resistors, 27/-; 
TCC Condensers, 45/-; Elstone Mains Trans., 36/- 
(100mA); 42/6 (120mA); Output trans., 47/6 (6K or 
8K); Gilson mains trans., 60/- (140mA): Output trans., 
47/6 (6K or 8K); Ultra linear type, 52/6; Partridge Mains 
trans., 65/6; Output trans., P.3667, 55/6; Partridge Ultra 
Linear type P.40I4, 98/6; Denco punched chassis, 19/6, 
with base plate; Printed front panel, 6/6; Type "A" 
and "B" Chassis (panel not printed), 8/6 and 12/6 
respectively; condensers, "A," 15/6; "B," 24/6; 
Resistors, "A," 17/6; "B," 35/6 (with pots.). Full list 
available, giving details of complete kits. 
OSRAM 912 PLUS AMPLIFIER. Erie resistor kit, 
17/4; Erie I meg. pots., 4/6 each; TCC condenser kit, 
55/-; PARTRIDGE components with loose lead ^ter- minations (includes packing charge), Mains trans., 65/6; 
choke, 34/6; output trans., 85/6; W.B. components. 
Choke, 18/9; output trans., 32/-; Denco drilled chassis, 
14/6; Denco 912 plus printed panel, 7/6; pre-amp or 
passive chassis, 6/-. Full list available. _ . 
WIDE ANGLE COMPONENTS. ALLEN. Tee- 
king Chassis, 50/-; Coilsets (TK and Super-Visor) ,44 6, 
LO.308. 40/-; FO.305, 21 /-: DC,300c 39;6: FC302, 31/-, 
GL.I6 and 18, 7/6 each; SC.3I2, 21/-; ^T-SJO, 30/-, 
OP 117, 9/-; BT.314, IS/-; Denco Chassis Magnaview, 
37/6; Chassis. Super-Visor, 51/6; Coil «ts 
41/2; WA/DCA1, 43/-; WA/FCAI, 31/-: WA/LC1 
and WCI, 7/6 each; WA/FMAl, 21/-; WA/LOT1, 42/-, 
WA/FBTI, 16/- 
Send stamp for lists. Please add 2/- postep to 2,1 orders under £3 (excess refunded) 
* U tt § VTMl "V 77 LOWER BRISTOL ROAD 
I. F. HAISNl'1 BATH Telephone 3811 
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RRIMAR 

BRIMAR 

Type IS I, TS2 & TS3 
are specified for the 

TRANSISTORETTE 
described in the 
February issue 

ransistors 

ate g&od/ 

These long-life transistors in your circuits will save 
space and power and incidentally save weight. 
Exhaustive tests by our unique triple test process 
have proved their reliability over a long period. 
Their small size and low consumption permit the 
design of light, compact equipment and, since 
the cases are of metal, there is little danger of 
accidental fracture. 
Brimar are now able to offer several types in 
production quantities. 

The BRIMAR TP1 and TP2 are point contact in type, 
germanium transistors. Type TP1 may be used in control 
and switching circuits at frequencies up to 100 Kc/s and will 
work consistently and reliably within this range. Type 
TP2 may be used as an amplifier or oscillator at frequencies 
up to 2 Mc/s. Collector dissipation 150 mW max. at 20oC. 
The BRIMAR TS1, TS2 and TS3 are p.n.p. alloyed junction 
transistors intended for use in low frequency applications 
up to 500 Kc/s. These transistors are fully hermetically 
sealed. They are thus immune from the effects of humidity 
and noxious atmospheric conditions. The collector dissipa- 
tion of these types is 50 mW at 20oC. The TJ1, TJ2 and 
TJ3 are similar to the TS1, TS2 and TS3, but have a collector 
dissipation of 200 mW at 20C°. and are somewhat larger 

Send for data sheet of these transistors to 

Standard Telephones and Cables Limited 

(Regd. Office Connaught House 63 Aldwych WCI 
Publicity Department FOOTSCRAY SIDCUP KENT Telephone FOOtscray 3333 
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CLEAN UP THAT T.V.I. 
ONCE AND FOR ALL 

with the Labgear 

TRANSMITTER LOW-PASS FILTER 
Model E. 5034 

I 

I 

gas — < 

wm-m 

The most advanced L.P. filter available for 
amateur transmitters. 

OVER 80dB HARMONIC SUPPRESSION 
INSERTION LOSS LESS THAN 0.25dB 

PRICE £6 nett ex-stock from 

Labf/ear [Cambridge) hitl 
WILLOW Place . CAMBRIDGE . Telephone 2494-5 

ARTHURS HAVE IT ! 
Large Stocks of Valves and C.R.T.s 

Full Range of Meters available 
Avo, Taylor, Cossor, Advance, etc. 

Particulars on Request 
FM Kit of Parts £5, less valves 

(Ref. Radio Constructor July 1954) 
Amplifier Tape Recorders and 

Loudspeakers 
Jason FM Tuner Unit £15 17 0 
Jason Power Pack £3 10 0 
Radios and Television always in stock 

VALVE MANUALS 
Mullard, 10/6; Brimar No. 6, Osram, Part I, 

5/-; Osram, Part II, 10/- 
Postage 9d. each extra 

Publications "Lodestar" Tape Recorder 3/6 
Goods offered subject to price alteration and 

being unsold   

Arthurs 

Est. 
1919 

first 
Proprietors ARTHUR GRAY LTD 

OUR ONLY ADDRESS Gray House 
150-52 Charing Cross Road 

London WC2 
TEMple Bar 5833/34 and 4765 

T.V. 

STATION TUNER AND 

MODIFICATION COMPONENTS 

3 STATION T.V. TUNER 
MODIFICATION COILS 

Coils for the modification of the T.R.F. "View 
Master" into an I.F. Unit for use with the 3 Station 
Tuner. The packet contains all Coils complete with 
Iron Dust Slugs. PRICE 20/-. 
SWITCH KIT, Fine Tuner, Coil Mounting Plates, Tag Panel, Earthing Wire and Copper Foil for the 
3 Station Tuner PRICE 27/- Fine Tuner sold separately at 4/- 

These coils have been specially wound for use in 
the "View Master" T.C.C. Printed Circuit Com- 
mercial Television Converter, as described in the 
January, February and March, 1956, issues of 
Practical Television. The packet contains Coils, Iron 
Dust Slugs, Screening Can and Screws. PRICE 30/- 

NOW AVAILABLE: The Practical Television reprint booklet giving full details of the complete conversion, 
price 2/9, post paid, or GIVEN FREE to all customers making one purchase of the three complete kits. 

Available from all reputable stockists or direct from Works. Send I/- in stamps for GENERAL CATALOGUE 
covering full range of components. 

(Dept. RC) 357/9 OLD ROAD 
CLACTON-ON-SEA ESSEX 

STOP PRESS: OSRAM F.M. TUNER, completely assembled and valved at £30.16.0. MULLARD TAPE RECORDER Amplifier Chassis, Type A", 31/6; Type'B', 31/6. Power Pack Chassis, 11/6. MULLARD 20 WATT 
AMPLIFIER Chassis and Base, 34/-. Pre-amp Chassis, 25/-. Transformer Covers (3), 32/- 

DENCO (CLACTON) LIMITED 
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NEW LEARN THE PRACTICAL WAY 
COURSES WITH EQUIPMENT 
With many of our courses we supply 
actual equipment which is sent upon 
enrolment and remains yourproperty. 
Courses include : Radio, Television, 
Electronics. Draughtsmanship, Carpentry, 
Photography, and Commercial Art, etc. 

POST TOD A Y FOR OUR BROCHURE ON 
THE LA TEST METHODS OF HOME 
TRAINING FOR OVER 150 CAREERS 

& HOBBIES 
PRIVATE & INDIVIDUAL TUITION IN YOUR OWN HOME 

City and Guilds Grouped Certificates in Telecommunications; A.M.Brit. I.B.E. 
Examinations, Radio Amateur's Licence, Radio and Television Servicing 
CertifiGates, General Radio and Television Courses, Radar, Sound Recording, 
etc. Also Courses in all ofiier branches of Engineering and Commerce. 

The advantages of E.M.I, training 
★ The teaching methods are planned to meet modern 
industrial requirements. ★A tutor is personally 
allotted by name to ensure private and individual tuition. 
★ Free advice covering all aspects of training is given 
to students before and after enrolling with us. 

Courses 
from | 5/-! 

POST THIS COUPOH TODAY 
Please send without obligation your FREE hook. 

_. , E.M.I. INSTITUTES, Dept. I79K, Dw. pel* month I Grove Park Road, London, W.4. 

SMMmWWMM j: 
The only Postal College which is j 

I NAME... 
| ADDRESS... 

part of a world-wide Industrial Organisation. I        j_S U BJ  .^—.JCJSj 

fir a tegufar 

smogM response co/vb 

You need a PHI UPS 

dual-cone 

loudspeaker 
Made in Holland 

n 
P7 

%■ 

m 

m 

e 

The Philips dual-cone loudspeaker comes in two sizes: 
8" and 72", price 6J gns. {tax paid) and 10 gns. respec- 
tively. There is also a single-cone loudspeaker, available 
in the same two sizes: price £6.2s. 6d. (tax paid) and 
^10.0s. Od. respectively. 

A special dual-cone design 
distinguishes Philips high 
fidelity speakers, resulting in 
energy transmissions almost 
independent of frequency. 
This ensures that, in an 
ordinary room, sound pres- 
sure within an angle of 90 
degrees varies by not more 
than six decibels; while the excellent spatial 
distribution of acoustic energy — even at the 
highest frequencies — is obtained by Philips 
choice of coupling factor between high-range 
and low-range cones. 

The small cone acts as a high note 
radiator for frequencies above 10,000 
cycles and as a diff'user for frequencies 
below 10,000 cycles from the large cone. 
The large cone itself acts as a low note 
radiator below 10,000 cycles, and as a 
reflector for the high notes above this 
frequency. The distribution of sound over 
the entire frequency range is thus much 
wider than on a normal loudspeaker. 
These loudspeakers have a very smooth 
response curve combined with a low 
resonance frequency. 

N.B. Any of these speakers may be used od iheir own or with another suitable loud- 
speaker usiug a crossover unit. 

For full details write to: 
PHILIPS ELECTRICAL LTD 
Musical Equipment Dept. • Century House 
Shaftesbury Avenue • London • WC2 (PR436) 
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IFA1NI©© 

TRANSISTOR 

©©HFOINEINITS 

FERRITE SLAB AERIAL 

THE NEW 
SUPER SENSITIVE 

AERIAL 

Long and Medium 
Waves 

5J" X J" X A" 

TYPE FS2 

- 

% 

ALSO SUITABLE 
FOR 

VALVE CIRCUITS 

COMPLETE WITH 
FIXING BRACKETS 

3'6 

COMBINED 1st I FT 
(315 kc/s) and 

OSCILLATOR COIL 

Medium Wave and Pre- 
set Long Wave. 

• 
Size If" X iTSq. 

TYPE Oil 11/6 

TYPE TT2 
2nd I FT (315 kc/s) 

TYPE TT3 
3rd I FT (315 kc/s) 

Litz Wire, Dust 
Pot and Pol sty- 

rene Formers. 5/- 

TYPE TT4 
PUSH-PULL INTER- 
STAGE TRANSFORMER 

Size Stack 
If X 

by to 

TYPE TT5 
PUSH-PULL 

OUTPUT 
TRANSFORMER 8/- 

All components complete with theoretical circuit and layout diagram of Transistor Portable 

MAIL ORDER and TRADE— 
RADIO EXPERIMENTAL PRODUCTS 

LIMITED 
33 MUCH PARK STREET 

Telephone 62572 
COVENTRY 

WHOLESALE— 
REPANCO LTD 

1)6-117 MUCH PARK STREET 
COVENTRY 

Telephone 62572 
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#0/ * THE 

II 

"i. RADIO 

pBACJie*^ 

Amplifier & i Oscillator experiments 1 

Special Units 

3-stage T.R.F. Receiver Instructional lesson manuals 

r Complete 5 valve Superhet 3-wave band receiver suitable for A.M. or F.M. receptionj 

DO 

IN your 
) IT T0K«««"t,me 

OWN HOME—1,1 

An entirely new series of courses designed to teach 
Radio, Television and Electronics more quickly and thor- 
oughly than any other method. Specially prepared sets of 
radio parts are supplied and with these we teach you, in 
your own home, the working of fundamental electronic 
circuits and bring you easily to the point when you can 
construct and service radio receivers etc. 

Whether you are a student for an examination; start- 
ing a new hobby; intent upon a career in industry; or 
running your own business—these Practical Courses are 
ideal and may be yours at very moderate cost. 

With these outfits, which you receive upon enrol- 
ment and which remain your property, you are instructed 
how to build basic Electronic Circuits (Amplifiers, Oscil- 
lators, Power Units, etc.) leading to designing, testing and 
ervicing of complete Radio and Television Receivers. 

Photograph of E.M.I, factories 
at Hayes—our industrial 
background. 

M 

OTHER COURSES WITH PRACTICAL EQUIPMENT 
INCLUDE: RADIO (Elementary and Advanced) 
TELEVISION • MECHANICS • ELECTRICITY 
CHEMISTRY • PHOTOGRAPHY • CARPENTRY. 
Also Draughtsmanship •Commercial Art'Amateur 
S.W, Radio • Languages • Simple Electrical 
Repairs in the Home • Painting and Decorating 
Etc. • Etc. 
With these outfits, you are given instructions that teach 
you the basic principles in the subject concerned. 
NEW TELEVISION COURSE including a 
complete set of equipment dealing with 
the design, construction and servicing of a 
high quality television receiver. 
COURSES (with equip- 
ment) also available in 
many other Engineering 
subjects. 
COURSES FROM 15/- 
PER MONTH 
i  To E.M.I. INSTITUTES, 

Dept. 179, 43 Grove Park Rd, London,W.4 

An Educational Organisation associated with the E.M.I, group 
of Companies including 

•HIS MASTER'S VOICECOLUMBIA, etc. 
SUBJECT(S) OF INTEREST. (We shall not worry you with personal visits) I.C.76 
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==t D G W A K E.:RO A D 

for High Stability Resistors 
by Welwyn, E.M.L, Dubilier, 

Erie, etc. 

5% 2% "% 
J watt 7id fOd 1/3 
J

s watt 9d »/- 1/6 
1 watt 10id 1/3 1/9 
2 watt 1/- 1/6 2/- 

Send for List of over 400 

CO. LTD 
LONDON W2 

Telephone Paddington 5891 

H. L. SMITH & 
287/289 EDGWARE ROAD 

G2ACC offers you 

A new 10th edition of our 
ILLUSTRATED CATALOGUE 

6d. post free (U.K. only) 

56 pages, over 2,000 items, 137 photographic 
illustrations and technical data on brand new 
guaranteed components and communications 
receivers from the leading manufacturers including 

Aerialite, Acos, Belling & Lee, Brown, 
Bulgin, Brimar, Collaro, Cossor, Clix, 
Colvern, Denco, Dubilier, Eddystone, Elac, 
Elstone, G.E.C., Hunts, J.B., Marconi, 
Mazda, McMurdo, Mullard, Q-Max, Radio- 
spares, Raymart, Rothermel, Sorad, Taylor, 
T.C.C., Telcon, Woden, Westinghouse, etc. 

In addition a complete list of Amateur Prefixes, 
Zones and Countries list, make this a very 

valuable reference book. 
Backed by 

SPEEDY, RELIABLE and EFFICIENT SERVICE 

SOUTHERN RADIO 
and ELECTRICAL SUPPLIES 

SORAD WORKS REDLYNCH 
SALISBURY WILTS 
Telephone Downton 207 

Outstanding ly 

successful... 

THE JASON 

ARGONAUT 
A.M.-F.M. TUNER-RECEIVER 

The "Argonaut'* is a super-sensitive unit to 
receive medium-wave A.M. and P.M. transmis- 
sions. It can be built either as a tuner for feeding 
to amplifier, or a complete receiver. Switching 
and wiring are reduced to complete simplicity 
without sacrificing performance and efficiency, 
and since its introduction the "Argonaut" is 
creating more and more enthusiasts for its all- 
round excellence. 

Full building instructions are available as a Data 
Publications reprint, price 2/- 

Send S.A.E. for complete list of components and prices 
MOTOR AND 
ELECTRONIC JASON CO 

m Bi » jj 

« DIAL ASSEMBLY With chassis, flywheel tuning, Jackson 
Bros. 4-gang condenser, 500pF + 500pF, 
and ISpF+ISpF, glass scale. Station- 
name calibrated on both bands. Hammer 
finish front panel £4.4.0 

e SET OF COILS 
All coils, including ratio detector, M.W. 
coils and 2 twin-i.f.t's (472 kc/s and 10.7 
Mew £2.17.9 

Approximate cost to build, as a self-powered 
receiver £16.0.0 

328 CRICKLEWOOD LANE LONDON NW2 
Telephone SPEedwell 7050 
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HONE RADIO OF NITCHAH 

is the place for amplifier kits 

MULLARD "3-3" 
G.E.C. 912 PLUS 

and now 

MULLARD 510 
FULLTONE 

THE G E C 

JUNIOR 

AMPLIFIER 
All parts in stock and detailed price 
list available on request 

Ready punched chassis for amplifier or power units 7// x 5" x 3 
Ready punched combined chassis, 14" x 5" x 3" ... 
Gilson WO905 output transformer 
Gilson WO808 smoothing choke ... 
Gilson WO839/250 mains transformer 
Complete set of resistors. Specified values 
Complete set of condensers. Specified values ... 
Valves: U709 10/6, DH77 13/9, LN309 23/- each 
Valveholders : B9A 9d. each. B7G Screened l/9d. 
Potentiometers: IM and 2M LOG 3/-each. 
Treble Switch: IP 4 way 2/6 each. 

HOME RADIO (Mitcham) LTD 

s.: 

★ STOP PRESS 
The new Collaro Mk. II 
Tape TRANSCRIPTOR 
is now available from 
stock PRICE £20 

187 LONDON ROAD MITCHAM 
SURREY Telephone MITcham 3282 

1 HE ARGONAUT • . • 

AM-FM MW-VHF TUNER RECEIVER 

2'-: 

Me ARCONAUT 
A.M./F.M. M.W./V.H.F. 

TUNER-RECEIVER : 

from "THE RADIO CONSTRUCTOR" 
IvM-X'X-M; DATA PUBLICATIONS LTD 

First published in the March and April 1956 issues of 
this magazine, this high quality tuner-receiver has 
aroused considerable interest, in this reprint the 
text has been revised and enlarged, and additional 
diagrams, including a map of present and projected 
coverage areas, have been included as a result of 
suggestions by readers. 

28 pp. plus stiff card cover 2s. postage 2d. 

DATA PUBLICATIONS LTD 
57 MAI DA VALE . LONDON . W9 

Telephone 
CUNningham 6141/2 

Telegrams 
Databux, London 
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& CO. (RADIO) LTD 
3-34 LISLE STREET LONDON WC2 8204/9155 

MODULATOR TYPE 67. 
Bargain instrument containing 
a complete a.c. mains power 
pack 230V input. Output 350V 
120mA and 6.3V 5A. Fully 
smoothed, uses 5Z4 rectifier. 
Many other components in- 
cluding II valves: 5 SP6I, I 
VRII6, 2 EB34 and 3 EA50. 
Brand new, 49/6 each. 

ROTARY CONVERTERS. In- 
put 24V d.c., output 230V a.c. 
50 cycles, 100 watts, new, 92/6 each 
AR.88 WAVECHANGE 
SWITCHES. Brand new and 
boxed, 17/6 each 
CRYSTAL MICROPHONE 
INSERTS. Extra sensitive, 4/6 ea. 
MODULATION TRANS- 
FORMERS. Collins type, potted. 
Rush-pull 807 to parallel 807. 
Brand new, 12/6 each 
VALVE BARGAINS. 6J6 3/6, 
-SAGS 3/6, 6SN7 6/6, VUIM 1/9, 
SP6I 2/-; 5V4 8/6 
HEAVY L.I. TRANSFORMER. 
Input 200/250 volts. Output 3, 6, 
9, 12, 24 or 36 volt 5 amp. New, 
35/- each 
COPPER AERIAL WIRE. 300'3/6 
50 MICRO AMP METERS. 2i" 
scale. Brand new, complete with 
grey instrument case and chrome 
handle, 59/6 each 

AMERICAN GEARED 
MOTORS. Brand new 24V 
d.c. motors with built-in pre- 
cision gearbox with twin shaft 
outputs 20 r.p.m. and 6 r.p.m. 
Size 1" x 11", Shaft dia. -jV'. 
Will also operate on 12V 
giving reduced outputs. Only 
29/6 each 
AMERICAN ROTARY 
GENERATORS. Input 12V 
d.c., output 250V d.c. 80mA. 
Brand new, 22/6 each. Ditto 
6V input, 22/6 each  

YAXLEY METER SWITCHES. 
I pole, 12-way, 8 banks, 7/6 each 
FIELD TELEPHONES. Type 
Don. Mk. 5. Buzzer calling. Ideal 
for inter-house or office com- 
munication. Supplied complete 
with two 1.5V cells ready to 
operate. Only 39/6 each 
MORSE BUZZERS. 3V, new, 
2/6 each 
HEADPHONE ADAPTORS. 
High to low impedance matching, 
new, I /3 each 
BATTERY CHARGER TRANS- 
FORMERS. Input 200-250V, out- 
put 9 or 15V IA, 9/9; 3.5, 9 or 17V 
2A, 14/3; 3.5, 9 or 17V 4A. 16/6 
METAL RECTIFIERS. Full 

AMERICAN BEACON 
TRANSMITTER/RECEIVER 
RT 37/PPN-2. Brand new 
and boxed, complete with 
instruction book. Equipment 
comprises transmitter/receiver 
with 9 valves (5 3A5, 3 1S5, 
I IRS) with built-in 2V vibra- 
tor power pack, spare vibrator, 
headset, connector leads and 
10ft collapsible aerial. Fre- 
quency coverage 214/238 Mc/s. 
Price 72/6 each 
MODEL MAKERS' 
MOTORS. Permanent mag- 
net type, reversible. Size only 
1" x 1^" with long spindle. 
Operation from 6-24V d.c. 
Brand new, only 8/6 each  

CHARGING RHEOSTATS. 
8 ohm 2.5A, 7/6; 14 ohm 4A, 7/6; 
I ohm I2A, 6/6 
POWER UNIT 285. Input 230V 
a.c., output 2,000V 5mA, 350V 
200mA, 6.3V I7A. Double choke 
and paper condenser smoothed. 
Ideal for 'scope, etc., 59/6 each 

GRAM. MOTORS. Garrard 
200/250V a.c. gram, motors 
complete with turntables. 
Speed adjustable by governor, 
0-45 r.p.m. Only 22/6 each grey instrument case and chrome wave and bridged. 12V IA, 6/3; 

handle, 59/6 each 12V 2A, 9/3; 12V 4A, 13/9 
HOURS OF BUSINESS—9 a.m.-6 p.m. Thursday I p.m. Open all day Saturday. 

PLEASE PRINT NAME AND ADDRESS CLEARLY AND INCLUDE POSTAGE OR CARRIAGE ON ALL ITEMS 

1935-1956 
OUR 21st 
BIRTHDAY YEAR 

VALRADIO 
13 CHANNEL 

NOW AVAILABLE TO THE 
HOME TV CONSTRUCTOR 
Adapt your set to receive the Commercial TV 
programmes. Valradio tuners are suitable for 
home constructed receivers including The 
Wireless World," "Magnaview," etc. 
I.F. outputs, 9-14 Mc/s; 16-20 Mc/s; — 
19-24 Mc/s, and 34-40 Mc/s ^ I 7 — X. I 1 IL./d, dliv-l —' IV < V/ 
Complete with fitting instructions 
Bracket for fixing tuner to cabinet 4/- 

VaUadiO 

Valradio Limited Browells Lane Feltham 
Middlesex  Telephone Feltham 4242 

RADIO 

COATROL 

FOR MODEL SHIPS, BOATS AND AIRCRAFT 

by F. C. JUDD, G2BCX 

To operate a model ship or aircraft is a 
most interesting hobby. But how much 
more fascinating it would be if one could 
emulate the skipper or pilot and remain in 
control after the model has been set off on 
its course. This, thanks to radio control, 
can now be done, and enthusiasm for it is 
steadily mounting. Radio Control for 
Model Ships, Boats and Aircraft has become 
a recognised handbook in this field. 

144 pages 135 diagrams and illustrations 

Standard Edition, art board cover, 8s. 6d. 
postage 5d. 

DATA PUBLICATIONS LTD 
57 MAIDA VALE LONDON W9 
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■I I 

Circuit 1 
m 

sted 

Sufi® 

The circuits presented in this series have been designed by 
G. a. French, specially for the enthusiast who needs only 

the circuit and essential relevant data 

No. 73. PHOTOTRANSISTOR CONTROL OF HEAVY CURRENTS 

In last month's issue of The Radio 
Constructor we described, in Suggested 
Circuit No. 72, theoretical and practical 

arrangements whereby a relay could be con- 
trolled by the appearance or cessation of a ray 
of light. No amplifying valves were employed 
in the device described, the total complement 
of components consisting of a relay (whose 
coil was shunted by a crystal diode to prevent 
the formation of excessive back e.m.f.) and a 
Mullard phototransistor type OCP71. The 
circuit operated from a 12 volt d.c. source of 
supply. Last month's article also discussed 
practical methods of obtaining high sen- 
sitivity with the OCP71; and pointed out, in 
addition, the importance of correctly con- 
necting the crystal diode to the relay coil, and 
of applying the power supply with correct 
polarity. The relay employed for checking 
the circuit was obtained from H. L. Smith, 
Edgware Road, and had the type No. 
RL5K/M. This relay has a 5,000 ohm coil, 
operates at less than 2mA, and has change- 
over contacts. 
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A Secondary Relay 
As was pointed out in last month's article, 

the contacts of the relay controlled by the 
phototransistor are rather light, and they 
could not be employed for switching heavy 
currents. For this purpose a secondary relay 
is required. The use of a secondary relay 
brings about further incidental advantages, 
the most important being that it enables more 
complex switching operations to be obtained 
than can be provided by a single relay. 

The secondary relay employed by the 
writer for his experiments was also obtained 
from H. L. Smith. The unit actually used 
was the ex-R.A.F. "Starter Type A" (Ref. 
No. 10F/7997), this consisting of a switching 
assembly which includes two relatively heavy 
relays and a starter resistor. The unit is 
recommended in this application owing to the 
heavy relay contacts and reliable action 
which it provides. Either of the relays in the 
Starter Unit should be capable of switching 
a.c. mains circuits up to several hundred 
watts quite comfortably. The two relays 
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have single and double contacts respectively, 
the contacts making when the relays operate. 
The circuits shown this month have the relay 
with the single contact switched directly by 
the phototransistor relay. The contact of this 
relay then controls an external circuit 
directly, or switches in the double-contact 
relay of the Starter Unit. 

Before carrying on to practical circuitry it 
becomes necessary to consider the fact that, 
as occurred with the phototransistor relay of 
last month's article, the back e.m.f. appearing 
across the coil of the secondary relay when its 

energising current is broken may cause 
damage to other components in the circuit. 
In this case the damage would occur at the 
contacts of the phototransistor relay, at which 
points the back e.m.f. would cause the appear- 
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ance of a spark. This spark could soon burn 
out these contacts. In the previous article the 
back e.m.f. of the phototransistor relay coil 
was reduced to safe proportions by con- 
necting a crystal diode rectifier across it. In 
the case of the larger relay under considera- 
tion this month a rectifier cannot be con- 
veniently recommended, this being due 
mainly to the difficulty of specifying a suitable 
type which is available to the home 
constructor. Instead, therefore, a high-value 
condenser (actually 50(xF, 12 W.V.) is con- 
nected across the secondary relay coil in the 

circuits which accompany this article. This 
condenser then effectively prevents the 
formation of excessive back e.m.f. To 
obviate a surge of current when the relay coil 
is energised (caused by the presence of the 
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To external 
circuit 

® 

Relay 
A' 
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Fig. 1. A simple practical switching circuit. Fig. 2. This circuit enables double- 
pole switching of the external circuit to be obtained. 
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condenser) a limiting resistor of 15 ohms is 
also inserted in circuit. This combination of 
capacity and resistance is very elfective in 
suppressing sparks at the phototransistor 
relay contacts and has caused no trouble in 
use. 

It must be pointed out that this particular 
spark-suppression circuit has been tested only 
with the relay specified above. It may not 
necessarily be successful with other relays. 

A Simple Circuit 
Fig. 1 illustrates a simple manner in which 

the single-contact relay of the Starter Unit 
may be employed with the phototransistor. 
In this diagram the single-contact relay is 
designated "A." (In Figs. 2 and 3^ the 
double-contact relay will be designated "B.") 
The operation of the circuit of Fig. 1 is quite 
straightforward. What occurs is that, when 
the phototransistor is illuminated, the photo- 
transistor relay operates. The contacts of this 
relay then energise the coil of relay A via the 
15 ohm limiting resistor just discussed. 
Relay A operates and its contacts complete 
the external circuit. When the illumination 
of the OCP71 ceases the phototransistor relay 
falls olf, thereby de-energising relay A and 
opening the external circuit. 

If it is desired to switch the external circuit 
off when the phototransistor is illuminated, 
the link between points "x" and "y" in 
Fig. 1 should be broken, and point "x" then 
reconnected to point "z." Under this set of 
conditions relay A is energised continually 
until the phototransistor is illuminated. It 
then switches the external circuit off. Another 
way of utilising this second arrangement 
would consist of having the phototransistor 
permanently illuminated. When the light 
beam to the phototransistor was interrupted, 
say, by the passage of a person's body or 
hand, the external circuit would then be 
switched on. 

The linking arrangement between points 
"x" and "y" or "z" shown in the diagram is 
intended only to assist in describing the 
capabilities of the circuits, whilst using the 
minimum number of diagrams. In practice 
the linking arrangement could be replaced by 
an s.p.d.t. switch in cases where high versa- 
tility is required from the circuit; or, where 
the ultimate function is known beforehand, it 
can be replaced by permanent wiring. 

Two-Pole Switching 
In Fig. 2 it is assumed that a two-pole 

control of the external circuitry is required. 
In this diagram the double-contact relay of 
the Starter Unit, relay B, is pressed into 
service. This relay is energised by the con- 
tacts of relay A. When relay A operates, so 
also does relay B. This circuit is, of course, 
capable of all the functions offered by the 
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circuit of Fig. 1, the only difference being 
provided by the addition of relay B. 

It will be noted that no effort is made in 
Fig. 2 to suppress the back e.m.f. voltage 
appearing across the coil of relay B at the 
instant of de-energising. The reason for this 
is that the contacts of relay A are heavy, and 
do not in consequence require the same 
protection as do those of the phototransistor 
relay. 

A Triggered Circuit 
A triggered circuit is illustrated in Fig. 3. 

This circuit enables equipment to be switched 
on whenever the phototransistor is illu- 
minated, or whenever its illumination is 
broken. Once the external circuit has been 
switched on, it stays in this condition regard- 
less of the subsequent illumination, or other- 
wise, of the phototransistor, and it can only 
be switched off again by pressing the "re-set" 
button. Only a single-pole control of the 
external circuit is available with this 
arrangement. 

In Fig. 3 relay A is energised by the photo- 
transistor relay whenever the OCP71 is 
illuminated, or whenever its illumination 
ceases (according to the position of the link at 
"x," "y" and "z"). When relay A operates 
it energises relay B. Contact B1 then holds 
relay B closed, regardless of the state of the 
phototransistor relay or relay A. Contact B2 
of relay B switches on the external circuit. 
When energised, relay B can only be de- 
energised by pressing the "re-set" button, this 
breaking the power supply to its coil. In the 
case of automatic operations, such as the 
opening of doors, etc., the "re-set" button 
can be replaced by a switch which opens the 
coil circuit on completion of the operation. 

Practical Points 
A few practical details require discussion 

before concluding this article. These apply 
mainly to the relays A and B in the Starter 
Unit. As manufactured, this unit is provided 
with its own internal wiring. All this wiring 
should be removed before commencing 
operations. The starter resistor fitted in the 
unit is not required, and may also be 
removed, if this is desired. 

The Starter Unit was originally designed 
for use at aircraft voltages, but its insulation 
should stand up to mains voltages quite 
successfully. However, to improve the 
insulation position it might be desirable to 
unsolder the coil lead-out wires of both relays 
from the brass terminals into which they are 
fitted, as the insulation between these ter- 
minals and the yokes of the relays is rather 
of the low-voltage variety. The coil lead-out 
wires may then be extended by having 
additional wire soldered to them, the joints 
being covered by sleeving. 
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If it is found that relay A does not operate 
cleanly, due to the presence of the 15 ohm 
limiting resistor in series with its coil, 
reliable operation may be obtained by 
slightly reducing the armature spring tension 
by means of the adjusting screw provided on 
the relay. 

The moving contact of the phototransistor 
relay specified is integral with its mounting 
assembly. Because of this it should not be 
mounted directly to chassis, but on an 
insulated bracket. (Alternatively, the chassis 
connection may be removed from the positive 
to the negative pole of the supply, if this is 
thought worth while. However, this method 
of connection incurs the slight disadvantage 
that both leads to the phototransistor are not 
at chassis potential.) 

in the case of Fig. 1.) With all relays 
de-energised, the consumption is less than 
0.5mA. For some applications this makes the 
use of even a 12-volt accumulator an attractive 
proposition. 

If a mains operated supply is to be 
employed, this may consist of a conventional 
bridge rectifier connected to the low voltage 
winding of a suitable mains isolating trans- 
former. The writer understands that a suit- 
able 12 volt 1 amp transformer (Radiospares 
CRT Transformer) may be obtained from the 
suppliers of the relays. When a mains 
transformer supply is employed, reasonably 
effective smoothing might be desirable to 
prevent relay chatter, or the application of too 
high a voltage to the circuit during part of the 
rectifier cycle. Good regulation is advisable 

Re-set' 
g_LJ-5 

external 150 circuit OA70 Photolransislon 
relay i 

Li Bi 
• ■i 

Well rtquloled 

t 

50/1F Relay A OCR? I Relay tt | + F3 I2wv 

F.556 

Fig. 3. A relay switching arrangement which provides triggered control 

If it is intended that relay A or B will 
switch mains voltages it is advisable (and 
good practice) to connect the chassis of 
Figs. 1, 2 or 3 to a reliable earth. Such a 
precaution is even more to be recommended 
when the phototransistor wiring, or any other 
part of the circuit, is installed out of doors. 
Power Supply 

The power supply for the device should not 
involve any difficulties. The potential 
required is twelve volts, the relay circuit taking 
a maximum amount of approximately 
0.5 amps when all relays are operated. (The 
current is approximately 0.2 amps maximum 

DECEMBER 1956 

also, and this can be achieved by permanently 
loading the supply with a resistor consuming 
some 0.25 to 0.5 amps. The regulation of the 
power supply can easily be checked before 
finally completing construction by connecting 
a voltmeter across its output and applying 
this output to the relay circuit with the photo- 
transistor omitted. The secondary relay or 
relays may then be energised by manipulating 
the contacts of the phototransistor relay, 
whereupon the supply voltage can be checked 
under all conditions of use. The polarity of 
the supply should next be confirmed as being 
correct. The phototransistor can then be 
finally connected into the circuit. 
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At the request of readers Smithy the 
Serviceman continues to run the Workshop 

SMITHY WAS HUMMING AWAY SOFTLY TO 
himself as Dick entered the workshop. 
Dick wandered quietly up to the bench 

and sat down: whereupon Smithy looked up 
and grunted a greeting over his shoulder. 
After a moment he left the job on which he 
was engaged and turned round to Dick. 

"Would you like to do me a favour?" he 
asked 

"Certainly," replied Dick, "only too ready 
to help." 
Donkey Work 

"Fair enough," remarked Smithy, "but it's 
rather in the way of donkey work, I'm afraid. 
What's happened is that I have a television 
set in for repair which has poor interlace. I've 
carried out all the quick checks on the sync 
separator that I can do, without going into a 
really detailed search for the fault. That is to 
say, I've swopped valves and checked voltages 
for obvious snags, but I haven't been able to 
locate the trouble. 

"Now, I know that the set is of a make and 
model which normally gives good interlace. 
Also the trouble has only occurred in the last 
few weeks. So there is a fair chance that 
some component has shifted slightly in the 
sync separator or, just possibly, the frame 
timebase." 
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"I see," said Dick, "in other words, what 
you want me to do is to make a routine check 
on resistor and condenser values in that part 
of the set." 

"Yes, that's right," replied Smithy, "I 
should go for the most prevalent troubles firet: 
such as resistors going high and coupling 
condensers going leaky. You will probably 
find that quite a lot of the resistors and con- 
densers can be checked without having to 
disconnect them from the circuit. If there's a 
crystal diode in the circuit it should, of course, 
check high resistance with the ohmmeter 
leads connected to it one way, and low with 
the leads connected the other way. 

"So there you are. Here's the set, and 
here's the circuit." Smithy left a service sheet 
on the bench and returned to his own task. 

Quiet returned to the workshop for some 
time. Indeed, things stayed quiet for so long 
that Smithy looked around to see what was 
happening. 

He saw Dick sitting unhappily at the 
bench, looking glumly at the service sheet. 

"What's up ?" asked Smithy. 
Dick started, and went rather red in the face. 
"Well, to tell you the truth," he said, a little 

confusedly, "I'm trying to find the sync 
separator in this circuit! I've located the 
frame and line output stages, but I'm not 
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quite too sure which of the rest of the circuit 
is sync and which isn't!" 

"Not to worry," remarked Smithy sooth- 
ingly, "better brains than yours and mine 
have been foxed by circuit diagrams before 
now. Especially when they are drawn up by 
the type of draughtsman who is more 
interested in maintaining a certain density of 
lines to the square inch than in providing a 
clear, logical layout. Ah, this circuit is one 
of them! It's also one of those where the 
components don't have their values printed 
alongside them. You know, I often wonder 
how many man-hours are lost in this country 
by engineers having to turn the pages of a 
manual just to see whether a condenser is 
0.01 or O.OOlgJF. To my mind, a circuit 
diagram without values is just adding extra 
time to the serviceman's job and extra money 
on his customer's bill. 

"Anyway, let's get off my own particular 
hobby-horse and return to the problem in 
hand. Which is that we want to find the sync 
separator! Well, one thing that may help us 
is that the sync separator is almost always fed 
from the video output anode, and that the 
video output anode connects to the modulat- 
ing electrode of the picture tube. Now here's 
the tube—can't miss that! Its grid goes to 
the brilliance pot, so it is cathode modulated. 
And the lead from the cathode goes back 
along here, over several stages, through a 
condenser and a peaking choke, and finally 
on to the video output anode. Also coming 
from this anode is a lead which travels down, 
along here, to the grid of Vis- So Vig is the 
sync separator in this circuit, and the com- 
ponents between it and the frame output stage 
are those you want to check." 

"Thanks, Smithy," said Dick, "it's quite 
easy tracing through when you do it like that!" 

"It's just another instance of the old, old 
story," returned Smithy. "When you're on 
unfamiliar ground, tiy and start from some- 
thing you can recognise." 

Checking Values 
Smithy returned to his work again, and 

Dick commenced to check the components in 
the receiver. After five minutes or so his face 
took on an expression of gratification, and he 
searched eagerly in Smithy's spares cupboard. 
He replaced one of the resistors in the tele- 
vision chassis and switched it on. As the 
picture came up he looked at it anxiously, 
and then grinned with satisfaction. 

"There you are, Smithy," he exclaimed 
proudly. "How's that?" 

Smithy looked at the picture. 
"Yes, that's perfectly OK. Which com- 

ponent was it?" 
"It was a 68k D from the sync separator 

anode to h.t. It had gone up to somewhere 
around 250k O." 

"Good show," remarked Smithy, "another 
job done! It doesn't take long when you 
settle down to it methodically, does it ? I wish 
they were all as easy as that! Incidentally, 
I should check that the valve isn't passing too 
high an anode current before finally clearing 
the job—just in case there is another snag as 
well. It is doubtful, however, because 
resistors seem to go high in value much more 
readily when, like this one, they are passing 
pulse currents instead of steady currents." 

"By the way," asked Dick, "how do you 
check for good interlace in a receiver?" 

"You know, that's rather a difficult 
question to answer," replied Smithy thought- 
fully. "I would say that it is experience 
mainly. In a set with good interlace the line 
structure seems to be alive and moving. A 
good plan consists of turning down the bril- 
liance, preferably with a stationary pattern on 
the screen, until you can just see the brighter 
parts. If necessary you then readjust the 
focus, and examine these brighter parts. 
Under these conditions the lines usually show 
up very thin and fine, and you can see if they 
are equally spaced out or are approaching a 
state of pairing. A dodge which some 
engineers use is to have the set working 
normally, and then hold out a hand in front 
of the tube with the fingers outstretched 
horizontally. They then move the hand up 
at a steady, fairly slow speed. If you do this 
at a certain speed you get the impression that 
the top of the hand is moving in sympathy 
with the line structure. When the speed of 
the hand is slow for this effect the set should 
then be interlacing. Quite frankly I don't 
know how valuable such a test is scientifically, 
but I have found that it is difficult to get the 
effect—with the hand travelling slowly—on a 
set with poor interlace. It is possible that 
moving the hand in this manner assists the 
eye in examining the line structure as a fixed 
presentation." 

"Well, that's interesting," remarked Dick. 
He tried out the idea on the receiver he had 
just repaifed, and after several attempts picked 
up the knack of it. "It certainly seems to 
work with this set, at any rate." 

With which remark he set to work checking 
the anode current of the sync separator before 
finally returning the receiver to its cabinet. 
In the meanwhile. Smithy was engrossed 
again in his own job. A little bored with 
having nothing to do, Dick commenced to 
check the values of one or two components 
which were lying on the bench. After a while 
he gave an exclamation of surprise. 

"What's happened?" grunted Smithy, 
from the other end of the bench. 

"I've just found another component which 
is about double its marked value," chuckled 
Dick. "This must be my lucky morning!" 

"Which component is that?" 
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"This disc ceramic I've got here," continued 
Dick. "Look, it's marked l,000pF, but it's 
reading l,800pF on the bridge. Come to 
think of it, that's the first time I've ever heard 
of a condenser going high capacity. Why 
would it do that. Smithy?" 

Smithy laughed. 
"It's meant to, Dick," he said. "Those 

l,000pF disc ceramics are normally used for 
i.f. and r.f. decoupling in television sets 
where it doesn't much matter what capacity 
they have, within reason, so long as they're 
greater than a certain minimum amount. At 
most television i.f. and r.f. frequencies a 
minimum around 800pF represents a suffi- 
ciently low impedance to give adequate 
decoupling, and that is the value usually 
chosen. As a result, many of the l,000pF 
disc ceramics you come across will probably 

have a tolerance range of something like —20 
to +100%, i.e. from 800 to 2,000pF. Such a 
wide range doesn't prevent them functioning 
adequately in decoupling positions, although 
they might give trouble elsewhere." 

"Is it easier to make condensers with such 
a large tolerance?" asked Dick. 

"In this case I would say quite definitely, 
since it would be a relatively expensive 

306 

process holding disc ceramics to tight toler- 
ance values. There aren't many preferred 
values around l,000pF, so when a wide 
tolerance can be accepted, there must be a 
corresponding reduction in manufacturing 
costs." 

"What do you mean by preferred values?" 
Smithy settled himself down comfortably 

as he answered this question. 
"Preferred values are used for many com- 

ponents these days, including resistors 
especially. In the old days, resistors used to 
be made to the nearest round figure, and 
everyone spoke in terms of IMO, 0.5Mfl, 
0.25Mti, and so on. Unfortunately, manu- 
facturers found it difficult to make resistors 
to an exact value. So instead they made them 
as near to the required value as they could, 
and selected them afterwards. Flowever, the 

Fig. 1. One of the 
basic forms of the 
Barkhausen - Kurtz 
oscillator 

old numbering system left a lot of gaps in 
some range of values, and created a large 
number of overlapping values in others. 
Thus a IMH resistor of 20% tolerance could 
have a value between 800k £2 and 1.2Mn; 
whilst the next common value down, 500k £2 
would have a range of 400 to 600 k£2 when 
made to the same tolerance. This meant that, 
if a manufacturer made a batch of resistors 
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which lay between 600 and 800 k£2 they 
would be outside tolerance on both the 
popular 500k H and 1M£2 values, and he 
might have difficulty in selling them. 

With the preferred system, resistor values 
are not made to correspond to a round 
number, but to a number which lies a 
certain percentage away from its neighbours. 
If you decided to make +20% resistors 
having the following values, 1£2, 1.5£2, 2.2£2, 
3.3£2, 4.7£2, 6.8£2, 10£2, and so on, you would 
be doing very well. This is because, if one 
particular resistor strayed out of its tolerance 
on one value, it would enter the tolerance of 
the next. For instance, a nominal 3.3 £2 
resistor which happened to be, say, 21 % lower 
than that figure could still be sold, since it 
would then become a 2.2£2+ 20% resistor! 
The figures I've just given you are the 
preferred series for 20 % tolerances. There is, 
actually, a slight overlap between the 
tolerance range of one figure and that of the 
next, but this is only because it is convenient 
to make the whole series lie between 1 and 10. 
The series can be carried on from 10 to 100, 
and so on up; or it can be taken down the 
same way: i.e. 0.1 to 1, 0.01 to 0.1, and so on. 
For a 10% series there are twice as many 
preferred values, the new figures being 
inserted between those existing in the 20% 
series. 

"Nowadays, manufacturers can make 
resistors much more accurately than they 
could in the old days—although they may 
still have to select for close tolerances—and 
so the preferred system still represents a 
useful advantage. It now appears to be 
coming into favour with low value condensers 
also, and particularly with low value ceramic 
condensers: 

"Well, that's something more I've picked 
up," remarked Dick. "Which reminds me 
about a remark you made some time ago 
about Barkhausen oscillations. Do you 
remember?" 

The Barkhausen-Kurtz Oscillator 
Smithy frowned a little. 
"Yes, I do remember," he replied. "What 

I said was that I would discuss Barkhausen 
oscillations in television line output stages the 
next time we had a "gen session" together. 
In a way, though, I rather wish I hadn't 
introduced the subject to you." 

"Why is that?" asked Dick. 
"You may recall that, last time, we were 

talking about interference being radiated from 
line output stages due to corona, badly 
soldered joints, or Barkhausen oscillations. 
The difficulty with this last source of interfer- 
ence is that not all engineers seem to agree 
about its existence." 

"This sounds interesting," remarked Dick; 

"almost as though there is a story behind it." 
"Well, there is, in a way," replied Smithy. 

"You see, Barkhausen oscillations were first 
discovered as early as the 1920's. In those 
days, this mode of operation appeared in, to 
give it its correct name, the Barkhausen- 
Kurtz oscillator. This oscillator functioned 
by taking advantage of the regular movement 
of electrons inside a triode when the grid was 
made positive with respect to cathode, and the 
anode negative. As you may imagine, when 
potentials of this type are applied to a valve, 
the electrons emitted by the cathode are 
attracted to the positive grid. However, 
many of these electrons pass through the 
wires of the grid, whereupon their inertia 
carries them on towards the anode. As they 
approach the anode they become repelled, 
due to the negative charge on this electrode. 
In consequence they return to the positive 
grid again, and a proportion once more pass 
through its wires. When the electrons 
approach the cathode on their return journey 
they lose speed and are finally attracted back 
to the positive grid again. This causes them 
to commence another cycle of movement. 
As I have just mentioned, a proportion of the 
moving electrons hit the grid wires continually 
and cease to wander further. However, their 
numbers are constantly made up again by the 
emission from the cathode. 

"It is possible to take advantage of this 
movement of electrons in the triode by 
coupling a tuned circuit to the valve in the 
manner shown here." Smithy scribbled 
some circuits on a piece of paper. "But, since 
the movement of electrons in the triode is so 
very fast, it is only possible to get results if the 
tuned circuit resonates at a very high fre- 
quency. When the Barkhausen-Kurtz oscil- 
lator was originally developed, the tuned 
circuits employed usually consisted of a pair 
of resonant lines, or Lecher lines, cut to a 
quarter of the wavelength required, and 
running parallel to each other. In this sketch 
(Fig. 1) the resonant lines are connected to the 
anode and grid; and in this (Fig. 2) to anode 
and cathode. The anode and cathode con- 
nection is the better because these two 
electrodes are more truly in antiphase so far 
as the movement of electrons in the valve is 
concerned. But the anode and grid arrange- 
ment was, so far as I remember, more 
popular in the days when the circuit was used, 
probably because of the difficulty at that time 
of keeping a cathode really efficiently isolated 
from earth potential at high frequencies. 

"The frequency range of oscillation of a 
Barkhausen-Kurtz oscillator depends almost 
entirely upon the dimensions of the valve 
electrodes and the distances between them. 
Valves with cylindrical electrodes work best, 
because the electrode spacing then remains 
constant all round the cathode. It is impos- 
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sible to make a valve oscillate in the 
Barkhausen-Kurtz mode unless the external 
tuned circuit approaches the natural frequency 
of the valve itself, or works, perhaps, at a 
harmonic of it. And I should also add that 
the oscillator is rather inefficient, this being 
due to the fact that electrons are emitted by 
the cathode all the time, and energy is lost in 
getting them to fall into step with those oscil- 
lating through the wires of the grid. The fact 
that there is a continual loss of electrons to 
the grid also causes reduced efficiency. 
Nevertheless, when the oscillator was intro- 
duced this low efficiency was outweighed by 
the considerable advantage that the device 
generated v.h.f. oscillations, a difficult 
operation in those days. 

"Now when television commenced and 
entered its present state of design, one of the 
many snags which showed up was periodic 
radiation from the line output stage at line 
frequency. Since the line output valve may 
have its anode at a low potential and its grid 
positive with respect to cathode during part 
of the line cycle, many engineers declared that 
this radiation was caused by Barkhausen 
oscillations. The Barkhausen theory has 
gained considerable backing amongst service 
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engineers in the U.S.A., a number of whom 
have claimed that they have cleared radiation 
troubles by mounting a permanent magnet 
close to the line output valve. The field from 
the magnet is considered to sufficiently distort 
the electron path inside the valve to prevent 
Barkhausen oscillations taking place." 

"It seems a feasible enough theory to me," 
remarked Dick. "What do you think 
yourself?" 

"I think that the Barkhausen theory is 
possibly quite correct," replied Smithy. "The 
difficulty is that there are so many other 
things which could cause periodic oscillations 
in the line output stage, or which could cause 
damped trains of oscillation to occur due to 
shock-excitation of tuned circuits made up of 

Fig. 2. Another 
form of the Bark- 
hausen-Kurtz oscilla- 
tor, in which the 
tuned circuit formed 
by the resonant lines 
is connected between 
anode and cathode of 
the triode 

stray capacities and inductance, that I just 
wouldn't like to hazard a guess." 

"Seems that there is an interesting field of 
experiment here," remarked Dick. "In fact, 
I would like to have a look into it myself 
when I get the chance." 

Smithy smiled. "First catch your radia- 
tion," he said. 

"OK," replied Dick. "But don't be 
surprised if you see me with a pocket full of 
magnets from now on!" 

THE RADIO CONSTRUCTOR 

1 Resonant lines 

T 

Choke 

Choke 

C Jot 

TELEVISION for the 
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PART 6. by S. WELBURN 

This month S. Welhurn, our popular contributor 
on television topics, describes methods of 
checking signal strength at the aerial. 

The writer, in company with the 
Editor, has received several letters 
recently from readers asking for par- 

ticulars of simple field strength meters. These 
have been required mainly for checking the 
efficiency of individual aerials and for provid- 
ing a comparative measure of aerial sensitivity 
between one particular installation and 
another. A very interesting point was raised 
by one correspondent who remarked that a 
field strength meter could be especially useful 
for those who design and experiment with 
their own aerials, insofar that it would enable 
a direct measure to be made of the increased 
efficiency, or otherwise, provided by such 
things as variations of spacing in multi- 
element arrays and the like. This cor- 
respondent pointed out that, by taking 
advantage of a simple f.s. meter, the home- 
constructor would be able to make an aerial 
that was well-nigh as efficient as it possibly 
could be; this course being obviously prefer- 
able to that of constructing an array from 
approximate element length and spacing 
figures whilst keeping one's fingers crossed as 
to its final efficiency. The writer is in 
agreement with this argument. 
Economy 

In essence, a field strength meter is, of 
course, little more than a very reliable 
receiver which is fitted with an output meter 
plus a few extra controls. Unless one is 
contemplating making a laboratory-type 
instrument, the manufacture of a reasonably 
useful f.s. meter requires little more in the way 
of skill from the average home-constructor 
than that needed for any other sort of receiver 
construction. Unfortunately, whilst the 
difficulties of construction may not cause too 
many headaches, the question of cost can 
become quite significant. This is due to the 
fact that, being basically a receiver, a field 
strength meter will need at least as many 
components as would be required for the 
equivalent receiver, as well as the components 
that are needed for additional circuits. A 
typical basic requirement for the receiver 

section of an f.s. meter would include an r.f. 
stage, a mixer, say two i.f. stages, and a 
detector. An audio stage driving a speaker or 
headphones would also be very desirable, 
since this would enable signals received to be 
identified. A power supply of some type 
must be added to the list, as also must an 
output meter and some form of reliable 
attenuation. 

It will be seen that the above could 
constitute quite an expensive outlay in cash, 
especially if most of the parts needed were 
bought new. However, on the credit side 
there is the fact that, apart from the r.f. and 
mixer stages, there is nothing at all "critical" 
in the circuit of a simple field strength meter 
of the type the writer has in mind for this 
particular context. For instance, the coils in 
the i.f. strip could be home-wound, and the 
i.f. valves could consist of any inexpensive 
war-surplus stock from VR53 or 65 vintage 
onwards. Pretty well any reasonable valves 
and components could cope in the a.f. stages, 
as these do not enter the field strength meter 
circuits proper. In consequence of these 
points it is possible that the constructor with 
a fairly well-stocked spares box would not 
find that a simple f.s. meter would cause too 
heavy a raid on his pocket after all. 

The question of permissible cost is really 
governed by the frequency with which the 
instrument will be needed. A mobile tele- 
vision service engineer, or an aerial installa- 
tion engineer, could find a simple f.s. meter 
of high value in his work, and its construction 
would almost certainly be more than worth 
his while economically. For the amateur who 
would use such a device infrequently the f.s. 
meter might, or might not, be an unjustified 
expense. However, the fact must always be 
borne in mind that, being basically a receiver, 
a simple field strength meter provides quite a 
number of useful facilities apart from that for 
which it was originally intended. The use of 
its i.f. strip for the design or alignment of 
television front-ends is only one example of 
these incidental advantages. 
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In this article, the writer will give general 
details of a simple field strength meter. For 
those who do not wish to construct such an 
instrument, he will also describe how some 
conventional television receivers may be 
pressed into service to give comparative field 
strength readings when these are required 
only occasionally. 

The Basic F.S. Meter 
One of the basic methods of measuring field 

strength employs the arrangement illustrated 
in Fig. 1 (a). In this diagram a non-a.v.c. 
controlled receiver connected to an output 
meter is switched to the aerial employed for 
the test, and is tuned in to the desired signal. 
Its gain control is adjusted to give a certain 
reading on the output meter. The receiver is 
then switched from the aerial and coupled 
into the output of the signal generator. This 
is set to the same frequency as the desired 
signal, and its attenuators adjusted until the 
receiver output meter gives the same indica- 
tion as it did with the signal. The strength 
of the signal is then equal to that of the 
signal generator output, the latter being 
read off its attenuators! This process makes 
the reasonable assumption that the receiver 
does not drift in frequency or gain whilst 
being switched from the aerial to the signal 
generator. It is also assumed that the 
impedances of the receiver input, the signal 
generator output, and the aerial are all equal. 
This latter is a factor which is not always so 
easy to ensure as it may appear at first sight. 
However, the inaccuracies given by mismatch- 
ing may usually be alleviated somewhat by 
inserting resistive pads between points where 
impedance is doubtful, and allowing for the 
attenuation given by these in final calculations. 

The arrangement shown in Fig. 1 (a) gives 
reliable results; but individual readings take a 
little time to carry out. A slightly quicker 
method is illustrated in Fig. 1 (6). In this 
diagram a calibrated attenuator is fitted to 
the receiver (normally at its input, as shown 
in the diagram). The receiver is tuned to the 
desired signal, after which its input is trans- 
ferred to the signal generator, this being set to 
give an output of standard amplitude. The 
receiver gain control is next adjusted so that 
a certain output reading is given when the 
attenuators are set to a reference figure of, 
say, zero db. The receiver is then returned to 
the aerial and the attenuator readjusted until 
the same level is shown by the output meter. 
The strength of the input signal (as compared 
with the standard output of the signal 
generator) can then be read off the receiver 
attenuators. The advantage of this second 
method of reading signal strength is that the 
signal generator has to be referred to only at 
the beginning of a series of readings on a 
single frequency. 

In both the arrangements just mentioned, 
the receiver and output meter combination is 
always capable of indicating incremental 
increases in signal level without the need of 
reference to the signal generator or attenua- 
tors at all. If, for instance, we adjust the 
spacing of an element in the aerial and note 
that this increases the output level, then we 
know that our adjustment has obviously 
resulted in increased signal strength. Indeed, 
we could use the f.s. meter for a considerable 
amount of work on such things as the adjust- 
ment of aerial elements, or of aerial rotation, 
etc., etc., without bothering about the absolute 
increases in signal strength that we have 
obtained. Such absolute measurements could 
be made after we had finished our experi- 
ments. 

In the writer's experience the field strength 
meter is very valuable, even when it is used 
only as a comparative signal strength meter 
in this manner. 

Most commercial field strength meters 
employ the arrangement shown in Fig. 1 (6), 
in which the attenuators are integral with the 
receiver. A source of standard signal strength 
is also provided in the same cabinet, this 
sometimes being obtained from a noise 
generator, or similar device. 

From the amateur point of view the 
provision of attenuators and a source of 
standard signal strength raise difficulties. 
Firstly, it is not easy to obtain reliable 
attenuators (reliable, incidentally, at Band 111 
as well as Band I) which are calibrated in db's. 
Secondly, the provision of a source of 
constant signal cannot be constructed with 
any certainty without access to laboratory 
equipment. For this reason, the writer 
suggests that, from the home-constructor 
viewpoint, the arrangement shown basically in 
Fig. 1 (c) would provide quite a good com- 
promise between cheapness and a high degree 
of absolute accuracy. If carefully made, the 
accuracy of the equipment shown in this 
diagram should not fall too far short of that 
given by much more expensive laboratory- 
type instruments. These, incidentally, would 
give no greater usefulness, so far as compara- 
tive readings were concerned, than does the 
simple device we are considering. 

The Working-man's F.S. Meter 
The idea behind the device shown in 

Fig. 1 (c) is that, when it is required for 
checking absolute values of signal strength, it 
is connected to the aerial and tuned in to the 
desired signal. With the i.f. gain control set 
to maximum, the r.f. gain control is next set 
to give a pre-arranged reading on the output 
meter. The signal strength is then read off 
the dial of the r.f. gain control, this having 
been previously calibrated. If the signal is so 
strong that it cannot be sufficiently attenuated 

310 THE RADIO CONSTRUCTOR 

To A«H0l 

o o 
Output Meter 

o 
Attenuated Signal 

Generator 
lb Signal 
Generator 

Receiver 
FIG. la 

To Aerial 

& 
o o o O 

Signal Generator 
(Standard Output) 

To Signal Receiver Output Meter Attenuator 
Generator FIG. lb 

Receiver 

© o 
o 
o 

U L 
RFGain F Gam 

into 
Stages 

Trim I Trim | FIG, h 

Output Metir 

Fig. 1 (a). A basic method of reading signal strength at an aerial, {b) An alternative 
method of measuring signal strength, (c) A simple field strength meter, suitable for 

home-construction, which is discussed in the text. 
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by the r.f. gain control, this is left at 
minimum and the i.f. gain control adjusted 
for the desired output reading. The signal 
strength is then read off the i.f. gain control, 
it being assumed that this is used only for 
signal strength measurements when the r.f. 
gain control is in the minimum position. For 
comparative readings of incremental increase 
in signal strength the gain controls may be 
adjusted, as needed, for optimum conditions; 
alterations in strength being indicated by the 
output meter. A tap into the first stage of the 
i.f. strip is brought out to the front panel, this 
enabling the strip to be used separately, or for 
purposes of calibration. 

Calibration is carried out by feeding a 
signal generator into the aerial input of the 
field strength meter and calibrating the r.f. 
and i.f. gain controls against its attenuators. 
Calibration will vary at different frequencies, 
so it will be necessary to repeat the process 
for as many frequencies as it is intended to 
work with. Normally, this will necessitate 
making a calibration run at one Band I and 
one Band III frequency only. If considered 
necessary, a calibration run at Band II, for 
f.m. signals, could also be carried out. (The 
frequency chosen here could be at the centre 
of the frequencies available for the particular 
district served.) Once calibrated, the field 
strength meter would then be available for 
use; the only further requirement being that 
its calibration was checked every now and 
again with the signal generator. In subse- 
quent calibration runs any discrepancies in 
gain could be taken up by the "trim" 
potentiometers shown in the diagram. During 
the initial and later runs, a useful check of i.f. 
gain stability could be obtained by injecting 
the signal generator into the i.f. strip at the 
panel tap provided and noting the signal level 
needed for the reference output level. If dis- 
crepancies show up during later checks these 
could then be taken up by the potentiometer 
"trimming" the i.f. gain control. 

Some constructors may not take too kind 
a view of the last paragraph, since it assumes 
that an attenuated signal generator is avail- 
able for purposes of calibration. If a signal 
generator is not available, the r.f. and i.f. gain 
controls should be calibrated arbitrarily; say, 
by dividing the potentiometer scales into 
tenths. A little experience with the controls 
will then soon give an idea of the performance 
to be expected from any particular aerial to 
which the f.s. meter is connected. The useful- 
ness of the meter for comparative checks is, of 
course, unaltered. 

Circuit 
Fig. 2 gives the basic circuit of a typical 

home-built f.s. meter using the ideas detailed 
above. There are several items here which 
need a little further explanation. 

It will be noted that a resistive pad is 
connected between the aerial input socket 
and the receiver proper. This pad provides 
6 db attenuation, and its purpose is to ensure 
that the impedance presented to the input 
signal by the f.s. meter is, as near as we can 
make it without losing too much gain, 
75 ohms resistive. This is an important point 
because, first, the input impedance of what- 
ever r.f. stage is employed in the receiver may 
vary quite widely from 75 ohms (due to 
design and production difficulties) and, 
second, because if we are going to check aerial 
performances we need to terminate the aerial 
feeder with an impedance which we know to 
be reasonably accurate. 

The r.f. and mixer stages in the instrument 
raise the major difficulty to be encountered. 
This is due to the fact that a high degree of 
gain is essential here. Fig. 2 shows a box 
labelled "tuner" for these stages, the author 
having in mind such a unit as the Valradio 
tuner, or a turret tuner. There are a number 
of manufacturers' surplus turrent tuners on 
the market these days, and provided that the 
unit chosen employs a cascode and triode- 
pentode circuit to give the gain needed, one 
of these might represent a profitable buy in 
this application. The tuner employed is 
almost certain to have the cathode bias 
resistor of the cascode brought out to a 
separate terminal for connection to a gain 
control; whereupon the r.f. gain control 
circuit of Fig. 2 may be used. The gain con- 
trol values shown in Fig. 2 (R-t, Rs and Rs) 
should, normally, enable sufficient gain to be 
obtained at the minimum setting without the 
input signal falling below the noise level of 
the mixer. 

The i.f. output of the tuner should be at low 
impedance (that of the Valradio tuner is at 
75 ohms), whereupon it may be brought out 
to the front panel and jumpered over to the 
input of the i.f. strip. This method of con- 
nection enables the i.f. strip to be fed 
separately, for the reasons mentioned above. 

The i.f. strip is quite conventional. No 
component values are shown for the cathode 
bias or screen-grid dropping resistors, as 
these depend somewhat upon the valves 
employed. A glance at the valve maker's 
literature (or even at any reliable circuit 
employing the same valves) will show what is 
required for these components. The i.f. gain 
control components shown in the diagram 
(Rq, Rio and Ru) should cope with all valves 
encountered, and the cathode bias resistor for 
Vi (Rs), should have the value normally 
employed when this resistor is returned 
directly to chassis. The decoupling conden- 
sers would normally require a value of some 
1,000 pF or so. 

The frequency at which the i.f. strip works 
depends rather upon the output frequency of 
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the tuner employed. Any frequency between 
15 and 35 Mc/s should give adequate results. 
The coils are very simple and can easily be 
wound at home. The classic method of wind- 
ing on a few too many turns and then taking 
these off one by one until the slug can cover 
the frequency required without entering too 
far into the coil (where, at these frequencies, 
it may cause losses) will cope here. Fixed 
tuning condensers are shown in the diagram 
<Ci, Ce and Cn) and these may have values 
below 30 pF or so, or may even be omitted if 
desired. The shunt-fed coupling between V! 
and Vz may seem a little unconventional, but 
this will work quite adequately in practice. 
The input coil Li should be wound on top of 
Lt near its earthy end, in order to provide a 
high degree of coupling. It will probably 
require about one-sixth of the number of 
turns in L2, the number of turns finally 
selected being that which gives greatest trans- 
fer of energy from the tuner. This figure 
should not prove too critical in practice. 

Constructors who do not feel up to tackling 
the winding of the coils may be able to press 
commercial coils into service; including, 
especialy, commercial coils intended for sound 
i.f. strips. Unfortunately, the writer cannot 
advise here owing to the fact that a particular 
i.f. is not specified. Screening between the 
two i.f. stages may be required if the coils are 
not mounted in screening cans. 

The Detector 
The detector is conventional, a high 

impedance crystal diode, such as the OA71, 
being employed. The d.c. appearing across 
the detector is applied to a double-triode 
valve-voltmeter, this functioning in normal 
fashion. The resistor R22 should be set for 
zero indication in the meter in the absence of 
a signal. A reading at half f.s.d. (0.5mA) 
may then be used as the checkpoint for gain 
calibration. 

The a.f. stage (or stages) is not shown in the 
diagram as this may be quite conventional. 
A single output pentode would probably 
prove adequate, although greater sensitivity 
would be provided by having a triode voltage 
amplifier preceding this pentode. 

The power supply may also be conventional. 
Although a regulated h.t. voltage would be an 
attractive adjunct, the writer feels that this is 
not really worth the cost in this particular 
application. 

Using an Existing Televisor 
As was mentioned earlier, it is possible to 

employ an existing televisor for f.s. measure- 
ments in some instances. If absolute measure- 
ments of signal strength are required, the 
arrangement shown in Fig. 1 (a) should give 
quite reasonable results if the factors men- 
tioned below are taken into account. 
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It is probable, however, that the televisor 
would be required for comparative measure- 
ments only, whereupon the problem boils 
down to that of obtaining a reading of signal 
strength from the receiver circuits. How the 
televisor is used for this purpose depends upon 
the circuits which it employs. 

Assuming a conventional superhet, there 
are two places at which a comparative 
measurement of signal strength may be 
obtained. These are at the video detector or 
at the sound detector. For the purposes we 
are considering here, measurement at the 
sound i.f. detector is probably the more 
preferable. The reason for this is that the 
sound i.f. strip normally employs single-peak 
tuned circuits (whereupon it is easy to ensure 
that tuning is accurate) and because it is not 
difficult to connect a simple signal strength 
indicating device to it. 

Many sound i.f. strips are a.v.c. controlled, 
the a.v.c. voltage being fed back to an i.f. 
amplifier valve from the detector. If this is 
the case, the signal strength indicating device 
may consist quite simply of a milhammeter 
inserted in the anode or cathode circuit of the 
a.v.c. controlled valve. Increased signal 
strength would then be indicated by a drop in 
milliammeter current. 

If the sound i.f. strip is not a.v.c. controlled, 
a valve-voltmeter, or a simple home- 
constructed equivalent such as is shown in 
Fig. 2 could be connected across the diode 
load. The sound i.f. strip can then be 
employed for signal strength measurements 
either by tuning in the receiver normally 
(whereupon the indicating device shows the 
strength of the incoming sound carrier), or by 
adjusting the receiver oscillator such that the 
vision signal is injected into the sound i.f. strip 
(whereupon the indicating device shows the 
strength of the vision signal). The second 
method is preferable when aerial experiments 
on Band I are being carried out, because it 
ensures that the aerial is being adjusted at the 
correct operating frequency. At Band III, 
however, it might be found that the propor- 
tionately small difference in frequency 
between sound and vision carriers does not 
make it worth while detuning the receiver 
oscillator in this manner. (There is the 
further point, incidentally, that the sound 
carrier maintains a steady strength during 
programme hours, whilst the vision signal 
may vary considerably during such times, it 
being steady only whilst test cards, etc., are 
being transmitted). 

In some receivers it will not be possible to 
detune the oscillator sufficiently to enable the 
vision signal to be injected into the sound 
strip. In such cases, and when it is intended 
to work with the vision signal, it becomes 
necessary to fit an indicating device to the 
vision i.f. strip. 
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If the strip is non-a.v.c. controlled, a valve 
voltmeter or, for that matter, a conventional 
voltmeter, may be connected across the diode 
load. A conventional voltmeter is permissible 
due to the low impedance of the load. Many 
televisors employ a video amplifier which is 
working close to cut-off or zero grid bias, 
and which is directly coupled to the diode 
load. A conventional voltmeter connected 
across the anode load of such a video 
stage will often give a good indication of 
signal level. 

If the video i.f. strip is a.v.c. controlled, a 
milliammeter may be connected into the 
anode or cathode circuit of a controlled valve, 
as was mentioned above for the sound i.f. 
strip. Where gated a.v.c. systems are 
employed, comparison with a signal generator 

output level is not possible when using this 
system. 

The main thing to guard against when 
using the video i.f. strip for signal strength 
measurements is that peaks in the i.f. 
response do not cause ambiguous readings of 
tuning positions. An ideal video i.f. strip 
should have a flat-topped response. In 
practice, however, and especially if the 
receiver has fallen out of alignment, peaks 
may occur, these changing in amplitude and, 
possibly, frequency, as a.v.c. voltages vary. 

Finally, it should be mentioned that, when 
a television receiver is used for signal strength 
measurements, a resistive input pad, at the 
aerial socket, such as that given by Ri, R2 and 
R3 of Fig. 2, is a desirable adjunct in order to 
ensure accurate matching. 

From our 

MAILRAG 
200-250v 

25mA \ meter 

lav 
T I 

£ r E402 

Dear Sir, 
I feel I must make the following comments 

on the "Simple EF50 Tester" by "J.P.," 
described in the September issue. 

1. The emission of a valve may be defined 
as the saturated current that may be drawn 
from the cathode. In a valve of the EF50 
class this may be over one ampere, and the 
tester described cannot test the emission 
capabilities of any given sample by taking a 
few milliamps of current. 

2. A glance at the valve data shows that 
at Va = 250V, Vgz = 200V and Vgi = 0, the 
currents will be la = 20mA, lg2 = 5mA; these 
values being consistent with the circuit con- 
stants. It will be seen that the anode dis- 

. . .„ . u 250 x 20 „ sipation will then be —^ = 5 watts. 

The makers' rating is 3 watts, so the valve 
would be heavily over-run and possibly 
damaged. It was found, however, that the 
circuit readily oscillated, the anode current 
then being less than 10mA and very variable. 

3. The mutual conductance (gm) is cor- 
rectly defined as 

change in anode current 
change in grid voltage causing it, 

all other parameters remaining constant. In 
the described test two big errors occur: 

i The grid voltage change is less than 
1.5 volts since grid current flows 
through Ri. 

ii The screen voltage will change, due to 
the variation of screen current. 

An improved circuit is as shown here. 
Readings on the same valve obtained in this 
and the original are tabulated below. 

The readings under Vgi are voltages on the 
grid of the valve. At Vgi = —1.5V, the new 
gear runs the anode at a high but safe wattage; 
at Vgi = 0, however, it is over-run, and this 
test should be done quickly to prevent over- 
heating.—R. W. Waldron, b.sc. 

Va Vg2 Vgi la Ig2 Igi Vgi gm 

Original 250 205 0 16 4.5 0 0 0.3 
250 203 + 1.5 16.5 4.7 3uA +0.07 

Improved circuit 250 250 -1.5 13.5 3.0 0 -1.5 4.6 
250 250 0 20.5 5.5 0 0 
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by ALAN GUY 

Most of us have by now become 
familiar with British ex-Government 
radio equipment and are able to 

identify components on sight. However, 
some of the colour coding and serial numbers 
of American ex-Government parts are not 
quite so apparent. The following list, though 
it is by no means complete, will, I hope, serve 
to identify some of those parts lying in the 
junk box and enable them to be put to good 
use. 

Capacitors 
There are two main American colour 

codings for capacitors. They are the R.M.A. 
(Radio Manufacturers' Association) and the 
J.A.N. (Joint Army-Navy) codings. These 
all give the capacitance in Picofarads 
(micro-micro-farads). 

R.M.A. 3-dot code. This code is for mica 
dielectric components. Have the arrows 
pointing to the right and read off the coding 
from the left. (This applies for all codes 
unless otherwise stated.) All capacitors in 
the 3-dot code have a voltage rating of 500 
volts, and are of 20 % tolerance. See Fig. 1. 

R.M.A. 4-dot code. These are rated as 
above at 500 volts and are read the same. 
The dot above the value is the tolerance rating. 
See Fig. 2. 

The R.M.A. 5-dot code. There are three 
variations of this code, which gives the value, 
working voltage and tolerance of the capaci- 
tor. The first will appear on first sight as a 
3-dot coding, but on the back of the con- 
denser are two further dots giving the toler- 
ance and voltage rating. The second type has 
all five dots on the front, the top two being the 
tolerance and voltage. The last type looks 
like a 6-dot code, but one of the dots, usually 
the bottom centre, is left blank. See Fig. 3a, 
b, c and d. 

R.M.A. 6-dot code. This is used for higher 
value components and makes use of three 
significant figures. It is also used for the 
lower values by leaving some dots blank. See 
Fig. 4. 

R.M.A. code for Tubular Ceramics. The 
markings on tubular ceramics consist of three 
broad bands and three narrow bands. They 
do not follow the normal sequence, in that the 
first broad band indicates the third significant 
figure followed by the second and first, mul- 
tiplier, tolerance and temperature coefficient. 
All these capacitors are 500 volt working. See 
Fig. 5. 

J.A.N. 6-dot code. There are two 6-dot 
codes in the J.A.N. classification. One is for 
paper condensers and the other for mica- 
dielectrics. The paper code is identifiable by 
the fact that the top left dot is always silver, 
while the mica code has always a black dot in 
this position. Otherwise the codings are 
identical. The top two dots are first and 
second significant figures, bottom right the 
multiplier. Voltage rating and tolerance are 
the other two. See Figs. 6 and 7. 

J.A.N. Tubular Ceramics. These tubular 
capacitors can be coded in two ways. The 
sequence of the markings is the same in each 
case. In the banded type they are marked 
with a broad band followed by four narrow 
bands. The other is a narrow band followed 
by four dots. See Fig. 8. As in the case of 
R.M.A. tubulars, the working voltage is 
always 500 volts. 

Resistors 
There are only one or two differences 

between these and their British counterparts. 
The main one and the only one recorded here 
is the instance when there are four bands on 
the resistance, the fourth being other than a 
silver or gold band. When blank, the toler- 
ance is 20%. Silver is 10% and Gold is 5%. 
The other colours in this position indicate 
intermediate tolerance values. They are as 
follows: 

Brown 1% Blue 6% 
Red 2% Violet 7% 
Orange 3% Grey 8% 
Yellow 4% White 9% 
Green 5% 
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Fiq.2 Tolerance 

T^f 
A. 

Istsiq. 2nd siq. multiplier 
3-Dot RMA Code 

/rf , , \ Istsiq. 2nd siq. multiplier 
4-Dot RMA Code 

J.A.N. Paper capacitors 
Silver Istsiq, 2nd siq. 

Vv </ 

T f-f Voltaqe Tol. multiplier 
Fiq.A 

Front 
A 

iwlti 

FiqAB^9"°^ | 

A 
Istsiq. 2nd siq. multiplier /-f -Jr. A . multi 

Back 

Istsiq. 2nd siq. multiplier 

1st siq Fiq.3D 2nd siq. 
multiplier 

JAN. Mica cqpacitors 

Black 1st siq. 2nd siq 

Workinq volt. Tolerance Voltaqe Blank 
RMA 5-Dot Code 

7 

tW 

Tol. 

Fiq.4. 
Istsiq. 2nrsiq. 3rdsiqnificont Temp. EJ <3=1 

coefficient Tol. mult. Istsiq. \ lol. mul 

E386 
Voltaqe Tot. mult. 

BHA 6-Dot 
2nd siq. 3rd siq. 

RMA for tubular ceramics 

Voltaqe Tol. multiplier 
LiqJL 

J.A.N. Tub.-ceramics 
Temp. 1st siq. 2nd siq.mult, coefficient ' ' ^ j. 2nd siq.mult. 

^2^ 
i 

mult. Tol. 
' X 

7^ 

Temp. 1st siq. 2n(J siq. 
LLqi 

Other Markings 
Fixed and variable resistors and fixed 

capacitors under J.A.N. specifications may 
have a code number instead of a colour code. 
The value and other information can be found 
from these numbers by reading the following 
data: 

Composition Resistors 
A resistor may have a number as: RC 30 

AE 474 M. The first four characters indicate 
the component and size. RC 30 is a fixed 
compositiion resistor of 1 watt rating. (See 
Table 4.) AE is the voltage working. The 
three figures indicate the resistance value as 

TABLE 1 
Multiplier 

Significant R.M.A. J.A.N. J.A.N. 
Colour figure mica and ceramic mica and paper ceramic voltage 

Black 0 1 1 1 
Brown 1 10 10 10 100 
Red 2 100 100 100 200 
Orange 3 ■ 1,000 1,000 1,000 300 
Yellow 4 10,000 400 
Green 5 100,000 500 
Blue 6 1,000,000 600 
Violet 7 10,000,000 700 
Grey 8 100,000,000 0.01 800 
White 9 1,000,000,000 0.1 900 
Gold 0.1 0.1 1,000 
Silver 0.01 0.01 2,000 
No colour 500 
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TABLE 2 
Fixed Mica and Ceramics 

Case Range Volts 
wkg. 

CM20 5-510pF 500 
CM25 5-1,000pF 500 
CM30 470-3,300pF 500 

CM35 470-6,200pF 500 
6,800-10,000pF 500 

CM40 3,300-8,200pF 500 
9,100-10,OOOpF 300 

Prefix CM or CC. 

TABLE 3 
Moulded Paper 

CN35 3,OOOpF 800 
6,000pF 600 

10,000pF 400 

CN36 3,OOOpF 400 
6,OOOpF 400 

10,OOOpF 300 

CN40 3,OOOpF 400 
6,OOOpF 300 

10,OOOpF 300 

CN41 3,OOOpF 600 
6,OOOpF 600 

10,OOOpF 400 

Prefix CN only. 

TABLE 4 
Resistors 

Resistor watts. 
RC10, RC15, RC16 i 
RC20, RC21, RC25 1 
RC30, RC31, RC35, RC38 1 
RC40, RC41, RC45 2 
RC65   4 
RC75, RC76 5 

Prefix RC and RA. 

for colour codes. The example given above 
would read 470,000 ohms, the last figure being 
the multiplier. Variable-wire wound resistors 
have a similar number, e.g. RA 15 A 1 RH 
103 A K. Where RA 15 indicates a w/w 
resistor of f watt rating, A indicates that it 
has no switch. The figures 1, RH, A and K 
show torque, shaft, taper and tolerance 
respectively. The figures 103 indicate the 
resistance as in the case of fixed resistors. In 
the example the resistance would be 10,000 
ohms. If there was a letter B instead of A it 
would indicate that there was a switch 
turned on at the start of a clockwise rotation. 

The letter R may be substituted after the 
second figure of the resistance value. This 
would indicate a decimal point, but the figure 
after the point would be significant. 
Rheostats 

The above holds good for rheostats except 
that the prefix would be RP instead of RA. 

Capacitors 
There are serial numbers for mica, moulded 

paper and for ceramic tubular capacitors. 

Fixed Mica 
E.g. CM 20 B 511 K. CM indicates fixed 

mica. The number 20 indicates size and 
shape. B indicates working voltage but is a 
general figure as shown in table. 511 is the 
value in picofarads, and K is the tolerance 
The first two figures are the significant figures, 
and the third is the number of noughts to 
follow. 511 would be 500pF. See Table 2. 

Working voltages of capacitors above 
CM40 are stamped on the case. 

Moulded Paper 
These follow the same system with the 

prefix CN. See table 3. 

Ceramic Tubulars 
The prefix for these capacitors is CC with 

similar following figures. All ceramics have 
a working voltage of 500 volts. The case 
figures are the same as for mica dielectrics. 

These are only a few of the American 
notations, but it is hoped that the information 
will be of use to the many users, like myself, of 
surplus American equipment. 

SCIENCE MUSEUM RADIO LECTURES 

The Science Museum Radio Society is 
arranging a series of appropriate lectures for 
its monthly meetings at the Science Museum, 
South Kensington, commencing at 6 o'clock. 
Membership is open to all Civil Servants and 
visitors will be very welcome, but are re- 

quested to contact, in the first instance, Mr. 
Voller (G3JUL), Ken 6371, ext. 237. On 
11th December there will be a lecture- 
demonstration entitled The Art and Science 
of Sound Reproduction by Mr. Hawes of 
the General Electric Company. 
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MAGNETIC TAPE 

RECORDERS 

Some design considerations for the Home Constructor 

PART 2 by A. BARTLETT STILL 

IN OUR DISCUSSION LAST MONTH WE SET 
down certain basic requirements for the 
tape recorder we are to design. In order 

that these may be firmly established in our 
minds, we shall set them down again as a 
specification: 
1. Frequency response 50-12,000 c/s ± 3 db. 

2. Total record/replay third harmonic dis- 
tortion not greater than 5 %. 

3. Noise level more than 50 db down on a 
fully modulated signal. 

4. Input signal at full gain for full modula- 
tion to be not greater than 2 mV. 

5. Equalising amplifier to deliver not less 
than 10V at full gain of a fully modu- 
lated signal. 

It must be said here that not every deck is 
fitted with heads that will enable us to reach 
12 kc/s. Later "we will discuss such limitations 

with a view to obtaining the best response 
possible. 

Looking now at our recording amplifier 
only, it would seem that we may safely 
disregard (5), assuming we shall record on the 
tape the maximum signal allowable. In 
practice also, if we have guarded against 
undue tape hiss by careful attention to the 
bias current used, we may ignore (3). It is 
proposed, therefore, while considering the 
recording amplifier alone, to be ruled by (1), 
(2) and (4), afterwards dealing with the bias 
oscillator and bias setting separately. 

In last month's article we arrived at the 
record characteristic necessary to obtain the 
desired frequency response, and we may con- 
sider our job well done if we successfully 
reproduce all which that curve demands. 

Unfortunately, as inspection of the curve 

250V 
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FIG 5. PRE-EMPHASIS CIRCUIT USING BRIDGED-TEE NETWORK. 
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will show, a conventional "treble lift" circuit 
will not completely fill the bill; if arranged to 
give the desired 19 db pre-emphasis at 12 kc/s, 
there will be rather too much around 7-8 
kc/s, with a consequent "hump" at this point 
on playback. We must also bear in mind the 
desirability of being in a position, later, to 
increase the lift at 10-12 kc/s in order to com- 
pensate for head wear. What, then, is the 
answer? There are those who prefer the 
Bridged-Tee network, applied as a negative 
feedback chain about a single valve. A 
suitable circuit employing such an arrange- 
ment is shown in Fig. 5. Let us haye a look 
at its performance and see whether it will, in 
fact, enable us to fulfil our specification. 
The valve used would be an EF86, Z729, or 
similar type, and would have a basic gain of 
40^15 db. The gain at the point of resonance, 
in this instance 12.9 kc/s, would be about 
26 db. With a gain at the limits well away 
from resonance of some 8 db we have a total 
lift of about 18 db, and the point at which we 
have 3 db of lift works out at about 5.7 kc/s, 

so it does seem to suit our needs. Flowever, 
we are left with a high gain pentode giving us 
a gain at 1 kc/s of only about 2.5 times, but 
obviously that will have to be accepted. In 
the writer's submission, though, there are 
several disadvantages attached to this par- 
ticular circuit. The "resonant frequency" 

works out very nicely on paper, but com- 
ponent tolerances being what they are, and 
not everyone having access to 1 % or even 5 % 
resistors and capacitors, the peak may well 
occur elsewhere. It cannot, either, readily be 
shifted. 

Let us now consider the total gain required. 
With a medium impedance head,, the full 
modulation audio current required will 
probably be of the order of 150-200 micro- 
amps at 1 kc/s. Due to the fact that the 
change of head impedance with frequency 
will tend to oppose our pre-emphasis, it is 
usual to series the head winding with a 
sufficiently high resistance to swamp the 
change. This resistor will serve the additional 
purpose of decoupling the bias from the 
amplifier and will generally be about lOOkO, 
perhaps 200k fl. We must then feed the head 
network with, say, 20 volts r.m.s. at 1 kc/s. 
This is, in fact, about the maximum if we are 
to obtain our lift at 12 kc/s without distortion, 
assuming a 250V h.t. rail. The total gain, 
then, must be about 10,000 times before pre- 

emphasis takes effect, resulting in a sen- 
sitivity figure of 2.0 millivolts, our specifica- 
tion. We have, therefore, to add on a stage 
or stages that will give gain of some 4,000 
times, and the obvious combination would be 
a low noise pentode at the front end, with a 
medium impedance triode bringing up the 
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FIG, 6. DOUBLE TRIODE PRE-EMPHASIS CIRCUIT, 
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rear so to speak. Such an arrangement has, 
indeed, been used by the writer with moderate 
success, although the Bridged-Tee network 
circuit does not easily convert to produce the 
necessary response on playback, with the 
result that switching becomes a little com- 
plicated. Even less is it adaptable for two- or 
three-speed working. 

Another arrangement is then looked for, 
and the reader is asked to bear with this dis- 
cussion, remembering that once the Recording 
Amplifier has been designed, it must convert 
to our required replay conditions by the 
operation of as few switch contacts as 
possible. 

The valve line-up recommended, and one 
that is used with success in at least one com- 
mercial model, consists of a pentode linear 
amplifier followed by a double-triode, con- 
nected in cascade. The necessary frequency 
correction is applied to the double-triode by 
means of negative feedback, bringing the 
normal gain of about 1,000 down to something 
of the order of 100 at the lower frequencies. 

it means more signal on the tape for the same 
over-all distortion. 

The problem we now have is to reproduce 
the required characteristic by means of a 
frequency selective negative feedback net- 
work. A suggested circuit to accomplish this 
is given in Fig. 6. It will be seen that treble 
lift is given basically by the feedback network 
with the required increase of slope with 
increase of frequency being provided by a 
series tuned cathode circuit resonated at 
12 kc/s. Such an arrangement can, in fact, 
be adjusted to reproduce the necessary curve 
most faithfully. The basic circuit has two 
great advantages from the practical point of 
view. In order to change the record charac- 
teristic to suit a lower tape speed, parallel 
condensers may be added in the appropriate 
places, while to switch to playback a second 
feedback chain is selected. So far, the 
switching to be incorporated in our finished 
recorder has been kept to simple proportions. 

A word now about coupling to the record 
head. It has already been mentioned that the 

250V 
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FIG. 7 A TYPICAL BIAS OSCILLATOR CIRCUIT 

Q »S5 

In two envelopes only we have achieved the 
required gain and, what is more, we have used 
a pentode for small signals only. In con- 
sequence the third harmonic distortion 
introduced by the amplifier is kept very low 
indeed (circa 0.25 %), allowing tape distortion 
to increase in proportion. Put another way, 
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signal is fed to the head through a high value 
of resistance. For a medium impedance 
recording head a single resistive chain of 
about 100-150kD suffices; but with a high 
impedance head that perhaps approaches that 
figure at the higher frequencies, it is advisable 
to shunt the resistor with a suitable con- 
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denser to attempt to keep the total impedance, 
and consequently the audio current, constant 
except for the desired pre-emphasis. 

The bias oscillator may be of almost any 
conventional type, though it is believed that 
the two circuits that have found most favour 
are the Hartley and the Tuned Anode, Grid 
Coupled. A suitable circuit of the latter type 
is shown in Fig. 7, and it will be seen that the 
bias is condenser coupled to the head directly 
from the valve anode, the variable component 
allowing us to adjust the bias to the correct 
level. A word of warning with regard to this 
coupling. Do ensure that the voltage and 
power rating of the condenser is adequate, 
since a breakdown will feed h.t. directly 
through the head, with expensive results. The 
erase head is capacitively coupled to the grid 
and presents no problem, provided sufficient 
power is available for full erasure. The 
efficiency of the erasing circuit may often be 
improved by tuning the erase head to the 
oscillator frequency. The correct value of the 
shunt condenser, however, will no doubt have 
to be found by experiment. Due to the fact 
that the correct setting of the recording bias 
cannot be obtained without the co-operation, 
so to speak, of the replay amplifier, this 
subject will be dealt with in the concluding 
article. 

The double-triode valve, in addition to 
feeding the recording head, would normally 
be expected to drive the power amplifier. 

L. Cooper, 25 A.M.Q., Gatenby, near 
Northallerton, Yorks, requires information 
on an Emerson midget radio, valve line-up 
12SF5, 12K7, 12J5, 50L6, 35Z5. 

* * * 

I. A. Williams, Hut A, Llangwyfan Hospital, 
Denbigh, wishes to buy, borrow or hire a 
circuit diagram for the MCR1 receiver and 
power pack. 

* * * 

P. J. Orchard, 98 Alberta Avenue, Cheam, 
Surrey, wonders if any reader has alignment 
data for the R.l 155 communications receiver. 
He is willing to purchase, if necessary. 

* * * 

V. O'Connell, 28 Hillcrest Avenue, Queens- 
bury, near Bradford, Yorks, is urgently in 
need of the valve line-up, manual, circuit or 
any data on the Eddystone B.34 (Naval) 
receiver. Would purchase. All letters 
answered. 

Whether this be a single output pentode, or 
something more complicated, it will probably 
be found that the signal level for a good 
recording is rather too high for comfort! 
Attenuation will, therefore, be required which 
may be fixed, and switched in on "Record," 
or some form of monitor volume control may 
be fitted. 

One last item remains for our consideration 
in connection with the recording amplifier. 
The choice of recording level indicator is 
largely a matter of personal taste; those who 
believe in meters would never dream of using 
a magic eye, and vice versa. The writer, 
without wishing to enter into any arguments 
on this point (having heard a few!) would 
suggest, nevertheless, that a magic eye is 
usually cheaper, takes up less room, and, 
being inertialess, responds more quickly. 

Fig. 8, therefore, is our complete recording 
amplifier. Note that no switching has been 
included such as would be required to con- 
vert for playback purposes. The frequency 
correction is as discussed earlier; but as in this 
case we are catering for llin/sec and also 
3|in/sec, close the switch contacts for the 
latter. A pre-set resistor has been included in 
series with the tuned circuit in order that the 
"lift" may be controlled. 

Next month we will attempt the trans- 
formation into a replay amplifier of this valve 
line-up and basic circuit, and consider some 
of the pitfalls that may arise. 

Requests for information are inserted 
in this section free of charge; subject 

to space being available 

R. Burgess, 82 Bressey Grove, South 
Woodford, London, E.18, wishes to borrow 
or purchase the Service Manual of a Murphy 
A40RG receiver (not the circuit diagram). 

* * * 

R. G. Haseler, 30 Acheson Road, Birming- 
ham 28, is in need of information on con- 
verting the ex-WD R.l584 unit to an F.M. 
Tuner. * * * 

G. V. Haylock, G2DHV, 63 Lewisham Hill, 
London, S.E.I3, wishes to obtain a copy of 
the pre-war "Jones Handbook." 

* * * 

The Editor would like to purchase a copy 
of "CQ" containing modification data for 
the Pitch Prop Motor. Can anyone help? 

* * * 

L. Taylor, 60 Headley Park Avenue, Bristol 
3, wishes to borrow any data available on 
the DST.100. Expenses paid. 

Can Anyone Help ? 
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The ''EAVESDROPPER" 

miniature transistor receiver 

for local-station reception 
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PART 1 by W. G. MORLEY 

SINCE TRANSISTORS FIRST BECAME AVAILABLE 
on the British home-constructor market, 
a great deal of interest has been shown by 

amateurs in building equipment which takes 
advantage of their unique properties. Perhaps 
the most attractive features of transistors are 
their small physical size, together with their 
modest power requirements; and these two 
factors make the construction of really 
miniature equipment a very profitable 
proposition. 

This article is the first of two describing a 
simple receiver which employs three transis- 
tors, and which has been designed to have as 
compact a layout as is possible with readily- 
available components. Particular attention 
has been paid to achieving a layout that 
enables the set to be fitted into a small shallow 
cabinet, the outside dimensions of the chassis 
being only 6^ inches long by 3 J inches wide 
and 1 inch deep. The shallowness, incident- 
ally, is perhaps the most useful feature of the 
layout, since it enables the complete receiver 

to be slipped comfortably into a pocket. As 
may be seen from the photographs accom- 
panying this article, the flat layout has been 
achieved by mounting all components in a 
single plane on a sheet of Paxolin. 

Two methods of tuning the receiver are 
possible. In the version illustrated pre-set 
tuning is employed, a miniature two-way 
switch selecting one of two stations. If 
desired, a conventional tuning condenser can 
be employed in place of the pre-set arrange- 
ment, but this has the disadvantage of 
requiring a knob which may protrude over 
the level of the surface of the receiver cabinet. 
The station selector switch employed in the 
pre-set version does not protrude in this 
fashion because, in company with the on-off 
switch, its control slide can be made to lie 
virtually flush with the cabinet surface. 

The receiver employs a ferrite frame aerial 
which is capable of giving quite adequate 
sensitivity in districts where reasonable local 
station signal strength is available. If 
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desired, sensitivity may be increased by fitting 
a short aerial some four or five feet long. 
Should it be needed, this aerial could be made 
integral with a shoulder strap or similar 
accessory, and this point is discussed later. 
An aerial was not found necessary for recep- 
tion of the Home and Light programmes in 
the London area, the ferrite frame providing 
sufficient signal pick-up. 

The output of the receiver is applied to a 
crystal microphone insert which functions as 
a loudspeaker. The microphone is quite 
sensitive in this application and is capable of 
handling a surprisingly large amount of 
volume before any overloading takes place. 
Under domestic conditions the microphone 
should give an output adequate for normal 
listening; whilst in noisy localities the whole 
receiver may be held close to the ear, its light 
weight and small size incurring no fatigue 
when held in this manner. 

It was decided, after a considerable amount 
of thought, to dispense with a volume control. 
The grounds for this omission were that such 
a component would take up valuable space, 
and that the projection of its spindle from the 
cabinet would be a disadvantage. The lack 
of a volume control does not incur any great 
difficulty in operation; if a received signal has 
too high an amplitude this may be reduced by 
simply turning the set so that less pick-up is 
given by the ferrite frame. 

iL 
CIA ClB Cic C(D 

FIG. 2 

Fig. 2. The alternative tuning 
arrangement employed in the preset 

version 

To sum up the main factors influencing its 
design, the "Eavesdropper" is a receiver 
which has been kept extremely small in 
physical size despite the use of standard parts 

(except for the two transformers), and which 
can be employed anywhere for local station 
reception. The name "Eavesdropper," itself, 
gives something of a clue to its adaptability. 
It was chosen after the prototype had been 
used on many occasions in an office for 
picking up the latest Test match scores! 

The Circuit 
The circuit of the receiver is illustrated in 

Fig. 1. As may be seen, this is fairly simple, 
although care has been taken to obtain 
maximum performance from the components 
employed. The ferrite frame Li is tuned, in 
this diagram, by the tuning condenser Q. As 
was explained above, this method of tuning 
may be employed, if desired by the con- 
structor, it suffering only from the fact that 
the requisite tuning knob protrudes from the 
cabinet. The alternative, pre-set, method of 
tuning is illustrated in Fig. 2. In this diagram 
Ci(a) and Ci(b) are permanently connected 
across the ferrite frame, the switch introducing 
extra capacity ( hat of Qtc) and Ci(d) in 
parallel) when it is closed. Condensers 
Ci(a) and Cub) are intended to be adjusted 
to tune the higher frequency station of the 
two transmitters desired, whilst Ci(c) and 

,Ci(d) are then adjusted to tune the lower 
frequency transmitter. In the prototype 
Ci(a) and Ci(c) were lOOpF (nominal) trim- 
mers, whilst Ci(b) and Ci(d) were 40pF cera- 
mic condensers. These values correspond 
to the capacities needed to receive the Home 
and Light programmes in the London area. 
In other parts of the country it may be neces- 
sary to vary the values of Ci(b) and Ci(d) in 
order to bring the desired stations within the 
range of the trimmers. 

Referring back to Fig. 1 again, the ferrite 
frame is coupled via diode Di to the trans- 
former Ti. Dj is a high impedance crystal 
diode, and the tuned circuit damping intro- 
duced by this component, together with the 
primary of Tr, is small. It was found, in 
practice, that no marked advantage was 
obtained by tapping down the ferrite frame 
coil, or by using a coupling coil, to supply the 
diode circuit, and so the simpler arrangement 
shown in the diagram was employed. Di 
detects the signal picked up by the ferrite 
frame, and allows the consequent a.f. to 
appear across the primary of Ti. The self- 
capacity in this primary is sufficient to by-pass 
r.f. and no further filtering is required. 

Transformer Ti is a step-down component, 
and enables the high impedance of the 
detector circuit to be matched to the lower 
input impedance of the first transistor TRi. 
The a.f. from the secondary of Ti is passed to 
TRi via the condenser C2, in order to enable 
bias to be applied to the base of this transis- 
tor. The two resistors Ri and R2 help in 
stabilising the bias current. 
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TRi is operated in the earthed-emitter 
mode, as are the other two transistors in the 
receiver. This method of working provides a 
high degree of amplification and has the 
further advantage of enabling h.t. and bias 
supplies to be obtained from a single battery. 
TRi couples directly into TR2 via C3, whilst 
TR2 is connected to the' primary of a further 
step-down transformer T2. It will be noticed 
that the h.t. supply to TRi and TR2 is 
decoupled by Rs and C4. 

The output transistor feeds into a resistive 
load, R9, across which the crystal microphone 
insert is connected. The capacitive loading 
presented by the microphone is not of great 
consequence at the low impedance at which 
the circuit operates and, within its response 
range, the microphone reproduces the audio 
voltages developed across the resistive load, 
R9. As there is no direct connection through 
the microphone itself, it is possible to connect 
it in the manner shown in the diagram; i.e. 
between collector and h.t. positive. The a.f. 
circuit from R9 to the microphone is then 
completed via the h.t. battery. Condenser 
Cs, connected across the microphone, applies 
a certain degree of tone-correction, helping 
to reduce also the slight background hiss 
given by the transistors. 

As will be seen from the above, the circuit 
of the "Eavesdropper" is not at all com- 
plicated, and it should, therefore, not cause 
any great difficulties when it is put into 
practical form. 

Construction 
Due to the inherent stability given by the 

circuit of this receiver, the question of layout 
does not become as critical as it might be with 
more complicated equipment. Nevertheless, 
layout is still of importance, if only to ensure 
that components are positioned such that a 
compact assembly results. It is also, of 
course, necessary to ensure that instability 
does not result due to injudicious placing of 
input and output components in relation to 
each other. 

The layout employed for the prototype of 
this receiver is recommended for those who 
wish to construct it because, to the writer's 
mind, it represents a good approach to a 
shallow single-plane chassis. It employs 
several techniques which may be a little 
unfamiliar to the amateur who is used to 
working with metal chassis, but these do not 
entail any extra degree of skill on his part. 
The major differences encountered are the 
fact that the chassis is formed by a single 
sheet of Paxolin, that the transistors and 
transformers are recessed in this material, 
and that solder tags are mounted on the 
chassis at the points where they offer greatest 
convenience to the circuit. It is, in fact, true 
to say that the chassis design employed for the 

U.-U frl 

Components List 
Resistors 
R, 47 kO " 
R2 30kn 
R3 6.8k fl 
R4 220kO 
R5 30kn 
R6 lOkil 
R7 220k n 
Rg lOkH 
R9 5kn 

Condensers 
C2, C3, C4, C5 20ij.F 12 WV 
T.C.C. "Picopack"; or 25;iF 
12WV Daly H2-11/2 
C6 0.05(xF T.C.C. "Metalmite" 
Continuous tuning version; 
Cj 500pF variable, solid dielectric 
Pre-set tuning version: 
Ci(a), Cifc) lOOpF Trimmer 
Ci(b), Ci(d) see text 

Other components 
Li FRM (MW) Ferrite rod Aerial, 

Teletron Co. Ltd. 
TRi, TR2, TR3 P.N.P. Junction transistors. 

Red Spot, Henrys Radio. 
Ti, T2 5:1 Interstage transistor trans- 

formers, Henrys Radio 
Microphone Insert Acos type 6-12, or 

similar 
Di Crystal diode type OA71, Mullard 
Battery 15 Volt, type B121, Ever Ready 
Switches Henrys Radio, or Bulgin S.591 

"Eavesdropper" is similar to that used for 
commercial transistor receivers. It repre- 
sents, therefore, an example of modern 
commercial design. 

The basic element of the chassis is the 
Paxolin sheet from which it is constructed. 
This is illustrated in Fig. 3, in which diagram 
the positions of the various holes required are 
illustrated. The Paxolin sheet employed 
needs to be fairly thick, in order to provide 
sufficient strength. A thickness of -jk to i inch 
is recommended. 

The holes in Fig. 3 have been given letter 
designations. The holes marked "A" are 
intended for mounting solder tags. It is 
anticipated that most constructors will wish 
to employ 6-BA tags here, these being held 
by 6-BA nuts and screws. If this is the case 
it would be advisable for all holes marked 
"A" to be drilled out 6-BA clearance (No. 32 
drill). Some constructors, however, may 
prefer to employ eyelet tags, these being eye- 
letted to the chassis and giving a more 
"professional" finish. In such an instance, 
the holes drilled should have the diameter 
applicable to the particular eyelet tags used. 
As will be shown later, some of the tags will 
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need to be double, and some single, types. 
This should cause no difficulty so far as the 
6-BA tags are concerned, as, if necessary, two 
single tags may be held under one bolt head 
to form a double tag; or double tags can be 
cut down to single types where required. The 
latter remark applies also to double eyelet tags. 

The holes marked "B" in Fig. 3 are used to 
allow the passage of wires through the 
chassis. A hole diameter of approximately 
3/32 in. should cope comfortably here. These 
holes will not be required if eyelet tags are 
employed as the appropriate wires may pass 
through the eyelets themselves. In the wiring 
diagrams which follow in the second article, 
it will be assumed that the leads pass through 
the holes "B"; the appropriate changes 
incurred by passing them through the eyelets 
being obvious. 

The two holes marked "C" are employed 
for holding the on-off switch, and should be 
drilled out 6-BA clearance. 

There are two rectangular holes in the 
chassis marked "D." They are intended to 
take the transformers Ti and T2, these being 
mounted in the manner shown in Fig. 4. The 
holes should be filed out such that the trans- 
formers can be fitted in comfortably without 
the use of any force which may result in 
damage. If made carefully, the holes will 
enable the transformers to be held quite 
securely without any other means of mounting 
being needed at all. The transformers could 
be sealed in position finally with a little 
adhesive, if this is desired. 

The holes marked "E" apply to the tran- 
sistors. These are fitted in the manner shown 
in Fig. 5. The transistors should be a sliding 
fit in the holes, as their lead-out wires keep 
them in position. The transistor holes are 
3/32 x 9/64in. but, due to the difficulty of 
working to dimensions of this size, it may be 
found easier merely to increase the size of the 
initial hole until the appropriate transistor fits 
comfortably. In the two right hand holes of 
Fig. 3, the longer dimensions are horizontal 
(i.e. parallel with the longer side of the chassis). 
In the left hand hole the longer dimension is 
vertical. 

The hole marked "F" is required only if a 
tuning condenser, as shown in the circuit of 
Fig, 1, is to be employed. The hole takes the 
tuning condenser bush, and should, for 
normal components, have a diameter of | inch. 
If the tuning condenser is to be employed, 
holes "G" and "H" should not be drilled out. 

On the other hand, if the receiver will be 
employing pre-set tuning (as in Fig. 2) it is 
hole "F" which should not be drilled. Holes 
"G" take three further solder tags and may 
be either 6-BA clearance, or capable of taking 
eyelet tags, as desired. Holes "H" will be 
used for mounting the station selector switch, 
and should be 6-BA clearance. 

I" Transformer inserted 
through hole in chassis 

Froit side ■■ " J * 
-kvV\\V\VVV\"^ 

Chassis ^  

FIG. 4 

1 O 330 

Fig. 4. The method of mounting the 
interstage transformers 

Mounting the Tags 
After all the holes have been drilledTir cut 

out, the next step consists of mounting the 
tags. These are fitted as shown in Fig. 6, 
their type (i.e. single or double) and their 
orientation being clearly shown in this 
diagram. The tags should stand up vertically 
from the surface of the chassis. When 6-BA 
tags are employed, the screw heads should be 
on the front side of the chassis (i.e. the side 
on which the tags appear), the nuts being 
underneath. Short screws should be 
employed so that they do not project to any 
great distance outside the level of the nuts. 

Front ri 

Transistor 
inserted loosely 
in hole in chassis 

FIG. 5 

Fig. 5. Illustrating how the trans- 
sistors are fitted 
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Fig. 6. T/te solder tags fitted to the chassis take up the positions shown here 

It is important to ensure that all tags are 
fastened down tightly. The three tags 
marked "G" are those which are fitted to the 
similarly-lettered holes of Fig. 3. They are 
not, of course, needed when a tuning 
condenser is employed. 

The Switches 
Note that the switches used in the prototype 

are Henry's Radio types, and employ IJ-in 
mounting centres on the chassis shown in 

Fig. 3. An almost exact alternative is the 
Bulgin type S.591. This employs the same 
chassis mounting holes, but requires a simple 
bracket to enable it to be fitted into the receiver 
layout. This bracket will be described in the 
next article. 

Next month 
In next month's issue we shall carry on to 

the process of assembling and wiring this 
little receiver. 

For the SHORT WAVE ENTHUSIAST 

CERTIFICATES AND AWARDS. 40 pages. Pub- 
lished by the Radio Society of Great Britain, 
New Ruskin House, Little Russell Street, London, 
W.C.I. Price 2s. 6d., post 4d. (50 cents, post 
free in U.S.A. and Canada.) 

This is claimed to be the first handbook of its kind 
in the world. It contains full details of about 80 
operating certificates and awards issued by member- 
societies of the International Amateur Radio Union, 
and by certain journals. For those who are looking 
for other fields to conquer this book is invaluable, 
and it should also provide the incentive for those who 
have not yet gained a DX award of some sort. For 
these latter in particular, the useful notes headed as 
a Guide to DX Operating will be of value. A survey 
of the many awards and certificates listed leaves one 
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with the impression that a study of the book and a 
check through QSL cards ought to be the means of 
many operators obtaining wallpaper for the shack. 

AUSTRALIAN RADIO AMATEUR CALL BOOK 
—1956. 152 pages. Compiled and published by 
the Wireless Institute of Australia, Victorian 
Division, C.O.R. House, 191 Queen Street, 
Melbourne, C.l, Australia. Price, A4s. 6d. 

Not unlike the R.S.G.B. call-book in some respects, 
this is chiefly a listing of the VK amateur stations. 
The reproduction of licensing conditions is useful 
information. There is a list of countries, prefixes and 
zones; a list of QSL bureaux; and a list of DX awards 
obtainable from various parts of the world. 

THE RADIO CONSTRUCTOR 

Technical Forum 

A Method of Modifying a Standard Audio 
Amplifier for use with a Tape Deck—Part II 
IN THE LAST ISSUE WE DISCUSSED THE 

additional items necessary to convert an 
existing audio amplifier to function with a 

tape deck. This month some practical details 
of the connection of the recording head and 
the level indicator will be given. These two 
items are kept together as they are fed from 
the same point in the amplifier. The advant- 
age of this is that by simply adjusting a single 
series resistor and using the level indicator as 
a guide, the correct operating conditions for 
the recording head are readily obtained. 
The Recording Head 

Most of the popular tape decks on me 
market at present are fitted with high 
impedance heads. By this is meant a head 
which has an impedance of 40k Q at a 
frequency of 10 kc/s. Such a head would 
draw a signal current of about 200,uA at the 
optimum recording level. To ensure that this 
current is maintained at a reasonably constant 
amplitude regardless of the signal frequency, 
the head is fed from a high impedance source. 
This condition is obtained by the use of an 
R-C network in the feed line to the head 
which also serves to prevent the bias voltage 
from reaching the level indicator and upset- 
ting the reading. The circuit of the indicator, 
oscillator and head switching arrangement is 
shown in Fig. 1. The feed to the head is taken 
from the anode of the output valve in the 
main amplifier; in the case of a push-pull 
amplifier the anode of either output valve may 
be used. The only minor modification 
required to this part of the amplifier is to 
arrange for a. speaker muting switch Sja to 
isolate the speaker during recording. The 
switch must have contacts of the "make- 
before-break" type and is used to select 
either the speaker or a dummy load resistor. 
The resistor has a value equal to the speaker 
impedance (3 or 15 ohms) and a wattage of 
about half the rated output of the amplifier. 

The single switch shown in the circuit 
diagram is of the 6-pole 3-way type, but if 
necessary a 6-pole 2-way unit could be 
employed by dispensing with the "erase" 
position. This is a small refinement which 
many constructors might feel is unnecessary, 
and its removal may enable the switch unit 
provided with some tape decks to be 
employed without modification. 

A word of warning regarding the hum level 
should be added at this stage. In some audio 
amplifiers the anode of the output valve is fed 
from the first reservoir capacitor in the h.t. 
smoothing filter, and in certain cases the hum 
level at the anode can be rather high. If this 
trouble is encountered it may be possible to 
feed the recording head from the anode of the 
previous stage, but if the signal available here 
is inadequate additional h.t. smoothing 
should be added to reduce the hum at the 
output valve. This is achieved by including a 
10H smoothing choke in series with the 
smoothing resistor in the h.t. filter. Some 
adjustment of this resistor may then be 
necessary to return the h.t. voltage to its 
original value. 

The Oscillator 
The oscillator is of conventional design and 

is intended to operate at a frequency of about 
60 kc/s. It performs the dual function of 
erase and bias, supplying about 2 watts of 
power to the erase head and around ImW for 
bias. The erase head is in use during the 
whole of the recording time to ensure that the 
tape is "cleaned" before use. A capacitor Cj 
is included across the h.t. supply to the oscil- 
lator to allow the oscillation to die away 
gradually when switch Sib is opened. Any 
sudden cessation of oscillation might leave 
the heads permanently magnetised, with a 
consequent loss of performance. 

The circuit as shown in Fig. 1 is suitable for 
use with oscillator coils made by either 
Collaro or Brenell, and will match the erase 
heads found on the tape decks made by these 
two companies. Minor modifications are 
required for the coils made by Lane or 
Truvox, and these are shown in Fig. 2. It is 
important that the correct oscillator coil for 
the tape deck is employed. 

If these precautions are observed the correct 
erase level will be obtained, but should it be 
necessary to check it the current in the head 
should be measured. This current will be in 
the region of 1mA if all is well, but because 
of its high frequency direct measurement is 
not easy. Perhaps the best indication is 
obtained by connecting a 100 ohm resistor in 
the earthy lead to the coil and measuring the 
voltage across it with a suitable voltmeter, 
one capable of reading 0.1V at 60 kc/s being 
required. 
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Level Indicator 
A conventional type of tuning indicator is 

employed for indicating the recording level. 
A small selenium rectifier is used to rectify the 
recording signal so that it may be fed as d.c. 
to the control grid of the indicator. A 
resistor is included in series with the rectifier 
to eliminate any damping which the rectifier 
would otherwise impose upon the signal 
circuit. As the indicator is connected 
directly to the filter feeding the recording 
head, it is possible to use it when initially 
setting-up the pre-set resistor Ri. The pro- 
cedure adopted in setting this resistor is 
as follows; Turn the gain control on the 
main amplifier up about 30% and feed a 
typical signal into the amplifier. Then adjust 

Ri until the petals of the indicator just 
close on the higher sound peaks. Under 
these conditions the recording level should 
be set to optimum, a condition which 
occurs with 20 volts of signal on the output 
side of Rp 

The indicator is fed from the same 
switched h.t. line as the erase oscillator so that 
it is extinguished when Sj is in the play-back 
position. This provides a ready indication of 
the position of Si- 

The circuit as shown in Fig. 1 is complete 
but for the input equalising amplifier which 
will be described next month. This addi- 
tional amplifier stage goes between the play- 
back head and the input to the main amplifier, 
and its function is to correct for recording 
characteristics as explained in the last issue. 
The output from the head when used for 
replay is in the region of ImV, and if the main 
amplifier has adequate sensitivity tolerably 
good results will be obtained without the 
equalising stage. 

To keep the noise level as low as possible, 
the lead to the input of the amplifier should be 
screened and the contacts forming Sid, Ste, 
and Sir included on one wafer which should 
be screened from the remainder of the switch. 
Sit will be shown on next month's diagrams. 
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New Bulgin Catalogue 

We have received a copy of the latest 140-page Bulgin catalogue of Electronic Components, 
list No. 196. Straightaway we solved a problem of where to obtain a certain component, 
and have no hesitation in suggesting that all our readers would do well to send for a copy. 
Several hundred components are listed and illustrated, and dimensions are given. The price 
is Is. post free, and the address is A. F. Bulgin & Co. Ltd., Bye-Pass Road, Barking, Essex. 
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######################## 

| Radio Miscellany | 

######################## 

Another year has simply flown by— 
perhaps the absence of a summer made 
it seem shorter!—and once again it is 

ray pleasure to wish you the Season's 
Greetings. May all your constructional 
efforts in 1957 be 100% successful. 

The passing of another year marks the 
twentieth since my nom-de-plume first saw the 
light of print. The fact that it has kept on 
running has to me been a constantly recurring 
cause for wonder. It started with a monthly 
commentary in the original Short Wave 
Magazine under the eloquent persuasion of 
that lively Editor, Basil Wardman, G5GQ. 
I agreed to tackle it until someone who could 
make a "proper job of it" came along. Since 
then it has grown on me. Up to that time 
I had written, at odd intervals, only a few 
constructional articles, etc. A regular feature, 
which^had to have entertainment value for 
both expert and beginner, seemed a very tall 
order. In fact I tore my first few efforts up 
for fear that someone should see them! 
However, G5GQ, and to a lesser degree the 
late Stan Clark, G2AMW, must have found 
d lot more promise in them than I could, 
because with their encouragement and a little 
arm-twisting, 1 kept at it for another month 
or two. To my greater amazement quite a 
few readers seemed to like it! A couple of 
months later I was sure there was nothing else 
left to write about. Yet something more was 
expected of me, so I decided to note what the 
chaps at the local clubs chatted about when 
they got together. 

That Second Hobby 
With this line of thought I tried to recall 

just what they did talk about. As far as I 
could recollect it seemed to be almost every 
subject under the sun—sometimes even radio! 

What do you chat about when you have a 
get-together with your fellow hobbyists? 
Unless you are very much off the average, my 
guess is that it's about the "fringe" subjects, 
especially the points where radio overlaps 
into other hobbies. 

My first radio club, which, incidentally, 
flourished under the title of a "society," I 
joined as a youngster in the early days of 

broadcasting. Receivers of that period were 
extremely simple, with home-wound coils in 
solenoid form and everything well within the 
scope of the tyro handyman. They not only 
made sets for themselves, but for all their 
relatives and most of their neighbours. At 
that time commercially made sets were few—; 
and expensive—and a royalty of 7s. 6d. per 
valveholder was due. Hence, few listeners 
had factory-built receivers. Their sets were 
"unofficially" made for them on the promise 
that if anyone asked they were to say they 
built it themselves! Quite who would have 
believed that so many dear old maiden aunts 
had built those queer looking contraptions 
was beyond my imagination. Fortunately, as 
far as I know, nobody asked. 

Thus at the "society" there was a weekly 
attendance of some 80 to a 100, of whom 
perhaps barely a quarter had technically 
progressive ideas. As might be expected, in 
such a mixed gathering one tended to 
gravitate into the little group with tastes 
nearest to one's own. 1 found my little niche 
amongst the keenest, but even there the con- 
versation tended to turn upon motor-bikes 
or photography. The same experience seems 
invariable today. Even the keenest among us 
has a second hobby, or at least a lively interest 
in one, especially if it is in any way related to 
radio or electronics. The amateur cabinet- 
maker designs his own cases, radiograms and 
extension speakers, or even bass reflex 
cabinets. The model-maker and lathe- 
worker makes many of his own components, 
and the gadgeteer is in his element. 

When I felt that I was no longer limited to 
strictly radio, things seemed much easier. So 
much so, that at one time I was managing 
three columns a month. In any case, a 
periodical limited to only constructional and 
theoretical articles would grow awfully 
monotonous. 

Specialisation 
In post-war years the radio amateur has 

come down to the hard core. The building of 
even comparatively simple receivers requires 
familiarity with (and often construction of) 
test gear outside the limits of handymanship. 
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Just as radio often leads to an interest in 
other hobbies, the "fringe" hobbies frequently 
serve as a recruiting means for new enthusi- 
asts. Nor must it be forgotten that our 
numerical strength has an important bearing 
on the availability of components, etc. It is 
not economic for manufacturers to try to 
cater for a too insignificant market, and 
already there are too few retail shops serving 
amateur needs. Personally, I have to go quite 
a few miles whenever I want an odd-sized 
resistor or capacitor—and that often means 
waiting until the next Saturday! I always 
regard it as something in the way of a tragedy 
whenever any part of our hobby fails through 
lack of support. It undermines the con- 
fidence of both the manufacturing and retail 
side of the industry. 

Reverting back to the friends I made in 
those early club days, two of them followed 
out-of-the-usual other interests. One of them 
was a keen amateur meteorologist who, when 
I last heard of him, was still doing long period 
weather forecasts for his local paper. He 
first dabbled with radio because he found it 
helpful in collecting weather news, and it was 
generally believed at that time that there was 
a direct relationship between the weather and 
propagation conditions. Perhaps a relic of 
this is to be found in QSL cards, many of 
which still reserve a little space marked 
WX  His garden was a 
miniature Air Ministry roof with amateur 
versions of every known meteorological 
device, and his special line of study at that 
particular time was the winds. 

The other was an amateur astronomer who 
started off by building an outsize telescope. 
He eventually got such high magnification 
that he had to make a concrete emplacement 
to hold it steady. When I visited him I found 
his bedroom ceihng was covered with a net- 
work of cotton strands upon which hung little 
globes representing all the major stars. He 
made a nightly ritual of changing their 
relative positions. At first I thought it was 
because he could then lie in bed and look at 
them, but I later found out that that was the 
only ceiling his mother would allow him to 
use for the purpose. Like myself, he later 
turned to amateur transmitting; but he has 
never completely deserted his stars, just as few 
of those early club friends have never 
deserted radio even if they do have occasional 
off seasons. Apparently once the virus gets 
into your- system you always come back. It 

is surprising how often correspondents 
mention they have dabbled with radio on and 
off since the crystal set days, and that they are 
once again busy trying to catch up with the 
latest developments. 
In Hand—But Nearly Out of It 

Having mused upon the past, what of the 
present? As the season of Good Resolutions 
is nearly upon us, I am resolving never to start 
another job before the current one is com- 
plete. My little den is overflowing with half- 
finished equipment. The QRO modulator is 
down for overhaul—and this is a priority job. 
An all-transistor receiver is on the stocks. 
Two T.V.s, one an early Pye and the other 
home-built a la Viewmaster (both t.r.f. upper 
sideband circuits), are being subjected to 
experimental treatment to eliminate traces of 
sound breakthrough on vision and vice versa. 

On top of this I am being harassed about 
furniture rearrangement following experi- 
ments with stereophonic sound. Since all the 
major cinemas are equipped for "3-D" sound 
film system, my ideas for domestic repro- 
duction have been re-orientated. Fortunately 
(for those with plenty of money) magnetic 
tapes with dual tracks and suitable replay 
equipment are now available. Those, like 
myself, without much money but possessing 
lots of cheerful optimism, can enjoy our 
experiments on these lines. Despite the fact 
that it is a lot of fun, it also consumes a big 
proportion of one's spare time. 

As if these activities were not enough, I 
have started on a Jason F.M. Tuner— 
largely because the Editorial staff of The Radio 

Constructor are so enthusiastic about the ones 
they have built. Oddly enough it is the first 
time in my life I have used a kit of parts and 
strictly followed someone else's design. 
However, it is such a neat and sturdy chassis, 
with an excellently planned lay-out, that I 
found it irresistible. These points are, of 
course, of the highest importance. If you 
haven't tackled v.h.f. before, don't—unless 
you follow a successful design or are prepared 
to put in evenings of planning and patient 
experiment. A mere quarter of an inch in the 
wiring can put you megacycles away from the 
required frequency. I remember when the 
144 Mc/s band was handed out for amateur 
use—but I had better not start that now. It 
would run to another couple of columns. 

I hope to discuss points of interest arising 
from these items in future issues. 

(continued on page 353) 
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Radio Control of 

MODEL AIRCRAFT 

The simplest way of mounting the 
receiver within the fuselage is by slinging 
it between rubber bands from small "S" 

hooks fitted to each comer of the panel to 
take the rubber bands, which in turn are held 
by "S" hooks fastened to dowels passed 
through the air-frame. The rubber bands 
need to be fairly strong and tight enough to 
prevent the receiver from banging against the 
sides of the model. At the same time they 
should be springy enough to stop engine 
vibration reaching the relay. The bands 
behind the receiver need to be stronger than 
those in front to take the extra strain when 
landing, as the receiver tends to shoot 
forward should the landing be abrupt (see 
Fig. 12). 

Rubber bond. 

l/ST birch 
dowellinq 

Receiver poitel 

Very good mountings can be made up 
from sorbo rubber, some ideas being shown 
in Fig. 13. In sketch A the receiver is 
mounted on sorbo rubber fillets glued to 
balsa fillets on the airframe sides. Sketch B 
shows a mounting for a heavier receiver in 
which mounting bolts are passed up through a 
sorbo foundation. Another similar and even 
better sprung mounting can be made by 
soldering bolts to a thin metal top plate and 
gluing this to the surface of the sorbo mount- 

PAR'l 3 RECEIVER MOUNTINGS 

by "QUENCH COIL" 

ing. This type of mounting is well shown in 
the photo Fig. 10. 

In sketch C a combination of rubber band 
suspension and sorbo protection is shown, 
pads of sorbo being glued on to the sides of 
the fuselage to prevent damage should the 
rubber band suspension be unable to control 
any violent movement of the receiver. 
Battery Boxes and Fittings 

Whilst the same type of batteries can be 
used for aircraft as for boats, more attention 
must be paid to their fitting in model aircraft. 
It is surprising the amount of damage which 
can be done should one of the batteries 
become dislodged from its mounting during 
a rough landing. A small "Pen-cell" has 
been known to almost penetrate the side of a 

model, so one can well 
imagine the damage which 
could be done in this way 
to the receiver or its valves. 

The size of the model 
naturally governs the type 
of batteries used, but one 
of the best methods is to 
make the required battery 
capacity up from small 
cells into what one might 
term a "battery pack," by 
strapping them together 
with transparent adhesive 
tape. This battery pack 
can then be held in a 
shallow tray by means of 
rubber bands. This is so 
mounted that it can be 
slid fore and aft along 
runners to adjust the 

trim of the model. Once adjusted, the tray 
can be fixed by cementing on to the runners 
(see Fig. 14). 

Electrical connections to the flexible leads 
are made by soldering the male parts of small 
dress fasteners to the battery outputs and the 
female parts to the leads. 

The battery construction suggested above, 
whilst being quite reliable and satisfactory in 
operation, suffers from the disadvantage that 
a falling h.t, l.t, or actuator battery section 

Distance piece to keep 
S" hooksapcrt 

S hooks 
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FfG.ISC. FIG. 14. 

requires the block to be broken into pieces 
for replacement of failing elements. This can 
be overcome by mounting the batteries 
individually in a box type structure, using 
spring contacts in place of soldered fasteners. 
This method has proved quite successful in 
practice, except that the tension of the spring 
contacts needs continual adjustment to main- 
tain reliable contact, although the removal 

and replacement of the batteries is quick and 
most convenient. 

From the writer's experience, the h.t 
batteries can be expected to last about half 
the flying season; actuator batteries about a 
quarter. L.t. batteries should be renewed 
fairly frequently, as the sensitivity and 
reliability of the XFG1 receiver is reduced 
considerably by run-down l.t. batteries. 

MERRY XMAS MERRY XMAS MERRY XMAS MERRY XMAS MERRY 
CO x 

s The Editor and Staff send > 

> Christmas and New Year Greetings s 

S to all Readers throughout the world * 
S x 
svivxAaaajv svwxAnaaw svwxAanaw svwxAanaw svwx 
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The "JUNIOR" 

% 

4-VALVE 

5-WATT 

ULTR 4-LINE AR 

AMPLIFIER 

PART 2 

by G. R. WOODVILLE* 

The two chassis Fig. 5 are of identical 
size for ease of manufacture and their 
dimensions are 7in x Sin x 3in. The 
point-to-point wiring is shown in Figs. 6 and 
7. Fig. 7, the power supply, is straight- 
forward and no difficulty should be experi- 
enced in its assembly. A suitable mains 
tapping strip is fixed to one of the vertical 
chassis walls and the connections from the 
transformer primary taken to it; some trans- 
formers have four primary connections, 1)0 
2)200/216 3)220/230 4)240/250 and others 
have five, 1)10 2)0 3)200/210 4)220/230 
5)240/250. The additional ten volt tapping 
enables a more accurate voltage setting to be 
made. The transformer actually used in the 
amplifier was of this type, but this feature is 
not essential, and the more usual four con- 
nection type is equally suitable. A fuse of 
500 mA rating is connected between the 
transformer secondary centre tap and chassis 
to protect the rectifier and the transformer in 
case of excessive current. A point worth 
mentioning here applies to those constructors 
who wish to use a transformer which they 
already own but which has a higher secondary 
voltage than 250-0-250. A resistance may be 
connected in series with the fuse to reduce the 

* The M.O. Valve Co. Ltd. 

d.c. voltage, a 300 ohm 3 watts rating being 
suitable if a 300-0-300 volt transformer is on 
hand. 

Although a duel-section capacitor C15, Cjg 
is shown, two separate ones are suitable. The 
choke is not critical, adequate space being 
available for a larger one should it be handy. 

The amplifier chassis comprises more com- 
ponents, but the assembly is assisted by a tag 
board containing most of the resistors and 
capacitors. This should be made up before 
being mounted on the chassis as some of the 
wiring, shown in broken lines, is done at the 
back for neatness, but this is not essential 
and it could be done on top of the tag-board. 

The three controls are mounted on the 
opposite side to the tag-board. This form of 
assembly leaves plenty of room on the chassis 
deck and makes it easy to check the wiring. 

A six-way connector is fixed at the end of 
the chassis remote from the first valve, and 
to this are connected the 250 volt supply, the 
12.6 volt heater supply and the two loud- 
speaker connections. The output transformer 
is provided by the makers with four con- 
nections, and the instructions provided with it 
should be followed to cater for either 15 or 
3 to 4 ohm speakers. The resistor R21 should 
not be connected until the amplifier is known 
to be working properly. This resistor con- 
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Above-chassis layout of power supply 

trols the feedback, but if it is wrongly con- 
nected the distortion will be increased. Once 
the amplifier is operating properly, and it is 
known that no wrong connections have been 
made, R21 may be connected whilst listening 
to some music. If the volume decreases the 
resistor R21 is connected correctly. If, how- 
ever, the volume increases the connections to 
the secondary of the transformer should be 
reversed. 
The Output Transformer 

The output transformer is provided with 
two secondary windings which may be con- 
nected in series or in parallel to cater for 15 or 

Plessey Sub-Miniature Capacitors 
A complete range of all-aluminium sub- 

miniature electrolytic capacitors, which in- 
cludes the smallest type in existence, has just 
been introduced by The Plessey Co. Ltd. 

The new components are expected to 
achieve wide application in transistorised 
circuits, such as hearing aids, where small 
physical size is essential, the smallest cap- 
acitor being only O.lin in diameter and ^in 
in length, including spigots. 

Resulting from considerable research and 
development work, they have been made 
possible by the application of a new type 
of etched foil construction. A new method 

December 1956 

3.5 ohm loudspeakers. The appropriate 
ratios are 24 : 1 and 48 ; 1, but other ratios 
could be chosen, e.g. if two 3.5 ohm speakers 
are to be used the ratios should be made 32 : 1 
and 64 : 1 which would give a satisfactory 
match with the 64 : 1 ratio to either one or 
two speakers. A series connection would 
provide 32 : 1 giving an equivalent anode-to- 
anode load of 15,300 ohms with one 15 ohm 
speaker. A reference to Fig. 4 will show that 
only a slight fall in output will result due to 
the use of a high load impedance. 
Errata. C6 should have been given as 0.001 (iF 
in the components list in last month's issue. 

of securing the wire terminations to the 
anode riser has also been incorporated. 

The Plessey sub-miniature capacitors are 
available in a range of capacitances from 1 
to 50(j.F and for operation at peak working 
voltages from 1.5 to 70. They can be supplied 
in four case sizes and are suitable for use in 
the temperature range — 150C. to -|-60oC., at 
working voltages up to 40V d.c., and from 
— 30° C. to +60° C. at higher working 
voltages. 

Technical advice on the application of 
these components may be obtained from The 
Plessey Company Limited, Components 
Division, Kembrey Street, Swindon, Wilts. 
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RIGHT—From the Start 

part 10 PENTODES 

by A. P. BLACKBURN 

From last month's rather theoretical 
treatment of valves, we graduate now to 
more practical matters. Before leaving 

this aspect of valves, however, it would be as 
well to take a closer look at an important type 
—the pentode. Last month we dealt entirely 
with triodes. The curves and so on are rather 
different from those of a pentode, and the 
characteristics of the two types vary 
considerably, as well. 

Ala 

Fiq la 

AVa 

va = 0 

-6 

Fig lb 

E393 

Characteristics 
As with the triode, the pentode is judged by 

three characteristics; amplification factor (i, 
mutual conductance gm, and anode imped- 
ance Ra. You may recall that Ra and gm were 
the slopes of two of the characteristic curves 
of the valve. The gm curve, i.e. grid voltage 
plotted against anode current, of a pentode is 
of the same shape as that of the triode, so we 
will not reproduce it again. There is one 
slight difference in the definition of all the 
parameters of pentodes, however; take gm for 
example. It was defined before as the change 
of anode current for a given change in grid 
voltage, when the anode voltage is kept con- 
stant. The pentode, however, has two more 
electrodes, the screen grid and the suppressor 
grid. The latter is normally connected to 
cathode, but the screen grid usually has a 
positive potential of 100 volts or more 
impressed upon it. The definition of gm will 
then have to be slightly modified to "the 
change in anode current, etc., when the anode 
and screen voltages are retained constant." 

The same thing must be applied to the 
definition of (x and Ra—the screen voltage is 
always held constant. 

The shape of the anode characteristic is 
certainly rather different to that of a triode. 
Fig. la shows some typical triode anode 
curves and Fig. 1 b some pentode curves. Now 
if Ra is the change of anode voltage to pro- 
duce given change in anode current, i.e. 

AV, 
Ra = xr~, we can see fronl Fig. \b that the Ala 
change in la is smaller for a given change of 
Va in the pentode case than in the triode 
case. For example, if the triode anode voltage 
change were 50 volts and the current change 
10mA, then Ra would be 5k fl. 

The pentode anode current may only 
change 1mA for an anode voltage change of 
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50 volts, therefore the Ra would be 50k H. 
So the smaller AIa, the higher the Ra- 

So far we have not mentioned the ampli- 
fication factor [x. This was defined as the 
change in anode voltage for a given change in 
grid voltage with the anode current held con- 
stant (and in the pentode case, of course, the 
screen voltage constant also). It is related to 
gm and Ra by the simple formula. 

M- " SmKa   (1) 
Now we have already seen that the Ra of a 

pentode may be higher than that of a triode, 
and the gm may be of a similar magnitude. 
The expression (1) for ;x shows, then, that g 
for a pentode may also be much higher than 
for a triode. For example, if the gm of a par- 
ticular triode is the same as for a particular 
pentode, but the Ra of the latter is ten times 
higher than that of the triode, then the fx will 
be ten times higher also. This suggests that 
the pentode is capable of higher gains than 
the triode. 

We saw in the last article that if the anode 
load is high enough, we can approach a gain 
of fx times, and no more. The high fx of the 
pentode does really mean that the pentode can 
produce a higher gain. This is true of many 
pentodes, but some are intended for high 
power output and do not have particularly 
high voltage gain possibilities. 

A very simple formula for calculating the 
gain of a pentode is Gain A — gmRL where 
Rl is the anode load resistance. 

For example, if the gm is lOmA/volt and Rl 
is 20k H, the gain will be approximately 200 
times. The "approximately" is inserted to 
remind one that the expression above is only 
true when the anode load resistance is con- 
siderably smaller than the Ra. If in the case 
given the Ra had been 200k£i, then our 
answer of 200 is pretty nearly true. If, 
however, the Ra had been only lOkO, then 
the gain would have been approximately 66 
times only. So it is important to remember 
that Ra must be large (say 4 or 5 times larger 
at least) compared to Rl if the result is to be 
reasonably accurate. 
Th Screen Grid 

The difficulty in operating pentodes 
effectively is very often what to do with the 
screen. All the characteristics mentioned 
above assume the screen grid at a constant 
potential. A typical circuit may be as shown 
in Fig. 2. Imagine that the grid were to be 
made slightly more positive. The current in 
the valve would increase; both screen and 
anode current. Due to the resistors Rs and 
Rl the screen potential and the anode 
potential would drop. Because the screen 
voltage has dropped the conditions in the 
valve have changed, resulting in less current 
reaching the anode than if the screen potential 
had remained unchanged. The final result is 

Figal 
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less gain from the stage than we would have 
expected. One way of looking at the action 
is that the screen grid is acting as a sort of 
auxiliary control grid, but acting automatic- 
ally in partial opposition to the proper control 
grid. The problem is how to overcome this 
effect. One solution would be to use a 
separate battery just to supply the screen, but 
economics obviously make this undesirable. 
Another, which is often convenient, is to use 
an h.t. voltage which is low enough to connect 
to the screen direct, thus avoiding Rs. This 
point is worth amplifying slightly. Fig. 3 
shows a stage working from 300V h.t. With 
the — 4V bias shown, the valve current is 
10mA and the voltage drop across the lOkQ 
anode load is 100 volts; the anode to cathode 
voltage is therefore 200 volts. Now it may be 
recommended by the valve manufacturers that 
the screen be operated at 200 volts, or alter- 
natively the screen dissipation (i.e. the 
wattage dissipated by the screen in heat) 
should not exceed, say, 2 watts. If the screen 
is drawing 1mA as shown, then connecting it 
direct to 300 volts will dissipate 300 volts x 
1mA = 3 watts. Note that the anode is only 
at 200 volts, because we wish the anode volt- 
age to be as "mobile" as possible, and the load 
resistance Rl is desirable in the case of the 
anode. 

There are two methods commonly used to 
hold the screen voltage constant. One is to 
provide a "low resistance supply." This is 
shown in Fig. 4. AH that has been added is 
the resistor Rb. The principle of operation 
is that Rs and Rb are chosen so that a current 
flows through them from h.t. + to earth which 
is many times greater than the screen current. 
If the screen current should change due to a 
signal at the control grid, then this change 
being small compared to the total current 
flowing through Rs and Rb will only produce 
a small change of voltage at the screen. The 
disadvantage of this system is the current that 
is virtuaUy wasted in flowing through the 
resistors. In a battery operated receiver, for 
example, an extra drain of 10mA would be 
most undesirable from the point of view of 
battery life. 

Another very common system is shown in 
Fig. 5. This depends for its action upon the 
ability of a capacitor to store an electrical 
charge. In the diagram, C is called a "by- 
pass" capacitor and there are two ways of 
envisaging its operation. 

In the absence of this capacitor the screen 
voltage wiU change pretty well instantaneously 
if the grid voltage were to change instan- 
taneously also. So let us imagine the grid 
suddenly has a large negative voltage applied 
to it. The current in the valve will suddenly 
cease and the screen voltage will rise just as 
suddenly to h.t. + because there is no longer 
any current in Rs. Now let us return the grid 

to its original condition and connect C. The 
sudden application of the negative grid volt- 
age will once again cut off the current in the 
valve, but the screen grid cannot change 
immediately, because C now has to be 
charged or discharged if its voltage is to 
change. If the negative grid voltage is main- 
tained C wiU slowly charge until the full h.t. 
voltage is across it, and the screen will be at 
h.t. + as well. If, however, the grid voltage had 
been restored to normal shortly after applica- 
tion of the negative potential, the capacitor C 
would not have had time to charge very much, 
and the screen voltage would have remained 
virtually constant during the period of the 
grid "signal." We can see, then, that 
effectiveness of C in keeping the screen grid 
voltage constant is dependent upon the 
rapidity of the fluctuations at the grid. Or, 
in other words, its effectiveness depends upon 
the frequency of the signal. The higher the 
frequency the more constant will the screen 
voltage be, and conversely the lower the 
frequency the less constant. So far we have 
not mentioned what sort of value C should 
have. 

The rate at which a capacitor will charge 
and discharge depends upon the capacity and 
the resistance through which its charge is 
flowing. In Fig. 5 the screen dropping 
resistor is chosen to drop the voltage from 
h.t. to the desired screen voltage. R is fixed 
by these considerations and we have to make 
C as large as possible. In audio amplifiers it 
may be as large as 8^F. 

The ultimate effect of the variation of the 
screen voltage is, as we saw earlier, a loss of 
gain. We have also seen that the screen 
voltage will vary most at low frequencies. 
Combining these two facts shows that the loss 
of gain will occur at low frequencies. C 
should be made large enough to hold the gain, 
at the lowest frequency Ukely to be encoun- 
tered, at the same value as the gain at higher 
frequencies. 

Another way of looking at the action of C 
is to consider that it bypasses to earth the 
signal appearing at the screen grid. The 
reactance of a capacitor increases as the 
frequency decreases, so once again the 
effectiveness of C decreases as the frequency 
decreases. For this reason C is often caUed 
the screen bypass capacitor, or sometimes the 
screen decoupling capacitor. 

The choice of C is very much influenced by 
the circuit conditions. For example, if the 
anode is decoupled, whether the cathode bias 
resistor is decoupled, and so on. It is not 
possible to give a hard and fast rule, therefore. 

Apart from the obvious advantage of high 
gain, pentodes have other advantages too. 
In this article the audio amplifier application 
only has been mentioned, but in r.f. amplifiers 
they are virtually indispensable. 
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BOOK REVIEWS 
HI-FI FROM MICROPHONE TO EAR. By G. 

Slot. 180 pages, 118 diagrams and illustrations. 
Published by the Philips Technical Library. 
Obtainable in England from Cleaver-Hume Press 
Ltd., 31 Wright's Lane, Kensington, London, 
W.8. Price 17s. 6d. 

The twelve chapters in this small but informative 
paper-covered book provide a deceptively large amount 
of material on sound reproducing methods and equip- 
ment. A short history is included which traces the art 
from its beginnings in acoustical reproducing methods 
to the present-day electrical recordings. 

The manufacture of disc records is described in 
good detail, and there is useful information on the 
care of records and styli. The operating principles 
and electrical characteristics of pick-ups, record 
players, amplifiers, speakers and tape records are dis- 
cussed and described authoritatively, forming the 
major part of the text. 

Other matters dealt with include acoustical problems, 
the use of multi-speaker systems, and the characteristics 
of rooms used for reproduction and listening. Although 
the field covered is fairly wide, the subjects have not 
been skimmed over. This is a good survey of modern 
techniques and equipment. 
HI-FI LOUDSPEAKERS AND ENCLOSURES. 

By Abraham B. Cohen. 360 pages, 160 diagrams 
and illustrations. Published by Chapman & Hall 
Ltd., 37 Essex Street, Strand, London, W.C.2. 
Price 37s. 6d. 

The American origin of this book should not deter 
one from obtaining what is really an excellent survey 
of the last link in the reproduction chain. Written 
by the Engineering Manager of University Loud- 
speakers Inc., the work is based on actual experience 
in design and manufacture of high-quality speakers. 

There are eighteen chapters in the three separate 
sections which cover speakers, enclosures and room 
acoustics. The first section of seven chapters deals 
with the mechanical and electrical characteristics of 
speaker units, resonances, damping, impedance, etc., 
multi-speaker systems and divider networks. Too 
much reliance should not be placed in the abac of 
Fig. 7-17 on page 154 since it is not accurate at one 
end, as can be verified from use of the formula from 
which the chart is derived. 

The second section, again of seven chapters, discusses 
baffles, cabinets, reflex enclosures and horn type 
enclosures. The last four chapters in the book, forming 
the third section, deal with the acoustics of rooms, 
and means of adjusting the reproducing system to 
suit the room conditions and the ear. 

In all these chapters no effort has been spared to 
describe everything from first principles in a way that 
is easy to understand. 

The Appendix is worthy of special mention, con- 
taining as it does drawings in full detail for eighteen 
speaker enclosures of various types, suitable for 
speakers ranging in size from Sin up to 15in diameter. 
Some excellent designs for multi-speaker enclosures 
are to be found here. A good index is in keeping 
with an equally good book. 
MAKING ELECTRONIC EQUIPMENT FOR THE 

LABORATORY. 20 pages, 22 diagrams. Pub- 
lished by Kendall & Mousley Ltd., 18 Melville 
Road, Edgbaston, Birmingham 16. Price 2s. 6d., 
post 4d. 

An ideal handbook for those seeking guidance in 
setting up a collection of simple and easily-made test 
gear. Brief, but essential and factual information is 
given on four simple resistance measuring circuits 
covering values from thousands of ohms down to a 
fraction of an ohm. A mains-operated multi-vibrator 
serves as a signal source generating high-order har- 
monics for rapid testing and fault finding, while a 
somewhat similar "noise source" does much the same 
thing using transistors. Three useful stabilised power 
units are described, one with four separate outputs in 
multiples of 70 volts using either an STV.280/40 or 

an STV.280/80 multi-gap neon regulator, another 
capable of delivering up to 250mA at voltages from 
250V to 400V, and a third unit giving up to 125mA 
over a voltage range of 250-400V. A basic resistance- 
capacitance bridge and a very simple oscilloscope 
should also form useful basic test instruments. 

All the devices can be made from readily available 
parts and should provide interest and education for 
many who are looking for just this sort of thing to 
start them off in an absorbing hobby. 
DIRECT-COUPLED PUSH-PULL AMPLIFIERS. 

24 pages, 18 diagrams. Published by Kendall & 
Mousley Ltd., 18 Melville Road, Edgbaston, 
Birmingham 16. Price 2s. 6d., post 4d. 

High-quality amplifiers need not of necessity be 
expensive, nor is it imperative that large quantities 
of components are required for large outputs. The 
original circuits given in this book are not only novel; 
they are practical and technically of interest. 

A 10-watt push-pull amplifier is described which 
requires nothing more than four valves (including 
rectifier), two transformers, 12 resistors, a potentio- 
meter, and 6 capacitors as the basic items. A 20-watt 
version demands only a few more parts and larger 
valves. The absence of a.c. couplings removes the 
difficulties caused by phase shifts, and improves 
frequency response. 

A pre-amplifier suitable for use with either of the 
two amplifiers is equally simple to make. A short 
chapter on the correct operation of speakers, with 
notes on divider networks, adds useful relative infor- 
mation. 
NOTES ON SOLDERING. By W. R. Lewis, B SC. 

(lond.). 88 pages, 47 diagrams and illustrations, 
16 tables. Published by the Tin Research Institute, 
Eraser Road, Perivale, Greenford, Middlesex. 

This, an extremely interesting book devoted to the 
many aspects of soft and hard soldering techniques 
and the properties of solders, has more to say about 
an everyday subject than many might imagine could 
be possible. It describes meticulously the essential 
requirements of good fusion of metal to solder, the 
various methods necessary in different industries for 
their particular purposes, and the properties of solders 
and fluxes. 

Although this book is issued without charge by the 
Tin Research Institute it is intended to reach those 
who have some definite interest in soldering techniques. 
Readers of this journal could perhaps obtain a copy 
if they state their qualifications for a particular interest 
in tin and tin-lead alloys. 

Approved industries and businesses can also obtain 
the quarterly journal, "Tin and its Uses," issued free 
by the Institute. 
FREQUENCY-MODULATED RADIO. By K. R. 

Sturley, ph.d., m.i.e.e., sen.m.i.r.e. 120 pages, 
105 illustrations. Published by George Newnes 
Ltd., Tower House, Southampton Street, Strand, 
London, W.C.2. Price 15s. 

Although about a half of the text is devoted to the 
general principles of FM, and the methods of produc- 
ing this form of transmission, the very clear explana- 
tions given enable the reader to understand fully the 
underlying principles of the receiving circuits described 
in the latter part of the book. A realistic and practical 
approach has been made by Dr. Sturley, and through- 
out the book one senses the deliberate avoidance of 
deep technicalities. Concise factual information so 
essential for the layman's comprehension of the 
subject is obviously uppermost in the author's mind. 

The various methods of aligning tuning circuits and 
obtaining the correct response characteristics with a 
minimum of testing apparatus are described in a way 
that must surely remove many difficulties for those 
with limited experience or facilities. There are no 
frills or fancies to distract the reader anywhere. Sur- 
prisingly little use is made of mathematics to expound 
a technique which usually abounds with them. 

W. E. Thompson 

December 1956 345 

www.americanradiohistory.com

www.americanradiohistory.com


A Sensitive 

IIAMY ALARM 

by O. J. RUSSELL, B.Sc., G3BHJ 

Many makeshift and unsatisfactory 
ideas are used for the purpose of pro- 
viding an electronic baby alarm. After 

carefully considering these ideas, certain 
design fundamentals were assessed for 
providing a really satisfactory baby alarm. 
Firstly, it was obvious that really high sen- 
sitivity is necessary, so that not only the cries 
of the infant may be heard, but also the sound 
of normal or abnormal breathing. However, 
high sensitivity does not mean an excessive 
volume of output; as otherwise, when the gain 
is turned up so that the "normal" breathing 
sounds can be heard, a real cry would blast 
the listening eardrums. Therefore some form 
or a.v.c. or overload action is needed to limit 
the full output, while still giving high sen- 
sitivity. Moreover, one or two remote 
listening posts, apart from the central one, 
are a good idea. Further, while the unit is 
often operated in the bedroom, with only 
speaker leads going to the listening points, an 
amplifier capable of being used with long 
microphone leads is also sometimes desirable. 

Accordingly the circuit of Fig. 1 was 
evolved, and proved very satisfactory. To 
obtain high gain, no fewer than four cascaded 
amplifier stages are used, giving an overall 
maximum gain of over 90 db from input grid 
to final anode. Despite this high gain, 
internal noise is negligible. By using double 
triodes only two miniature valves provide the 
cascaded stages. A 12AX7 miniature valve 
gives the two high gain initial stages, with the 
12AU7 following acting as a further amplifier 
and output stage combined. The output half 
of the 12AU7 gives adequate volume to 
operate two extension loudspeakers simul- 
taneously ; and suflBcient on cries to over-ride 
local noise, while, however, limiting smoothly 
so as not to be deafening. Such an arrange- 
ment is extremely economical of space, and 
also has a very moderate current consump- 
tion, enabling a small mains transformer to be 
used. The first R-C coupling is designed with 
a short time constant, so as to attenuate the 
lower frequencies (eliminating l.f. rumble 
noises common with some baby alarm 

amplifiers), and also serves to attenuate hum. 
Low hum level and stability are assured by 
the three stage decoupling in the feed to the 
earlier stages; and with this, R-C smoothing 
is entirely satisfactory for the main h.t. line. 

It was found possible to assemble all the 
components comfortably on a 7-in by 5-in 
chassis, with a 2i-in depth. To reduce over- 
all height, the rectifier socket was sunk IJ 
inches below the deck level. A small metal 
rectifier could be used here, however, as the 
total h.t. current consumption does not 
exceed 25 mA. A tagboard was used to 
accommodate the amplifier wiring and the 
second SgF of the h.t. smoothing line. The 
3,000n smoothing resistor was slung between 
the tagboard and the rectifier, and the input 
8|j.F was also wired directly at the rectifier 
socket. One or two minor resistors were 
wired directly to the valve socket, but the 
majority are accommodated on an 18-tag 
"Radio Spares" tagboard, the layout and 
wiring of which are shown in Fig. 2 as a guide 
to those who prefer to use a tagboard layout. 
The amplifier, after initial tests, was finally 
enclosed in a metal cabinet sprayed cream, 
with an engraved strip in black Traffolite 
covering the control positions. 

On test the unit proved stable even at 
maximum gain, provided the speaker leads 
were connected to earth at the amplifier 
chassis; and to assist stability, a small 47pF 
tuica condenser was shunted directly across 
the speaker primary winding. The maximum 
gain was far too great for use with an Acos 
33-1 crystal microphone, and the gain control 
was turned well down in these tests. Tiny 
noises could be distinctly heard with good 
clarity due to the bass roll-off incorporated; 
while normal noises, conversation, footsteps, 
etc., could be heard well over 50 feet from the 
microphone. Some 50 to 100 feet of mike 
cable (coaxial cable should be used, noi 
screened flex) could be used without requiring 
more than a fraction of the full amplifier gain. 
In fact, a small loudspeaker connected to the 
input without any step-up transformer is 
perfectly adequate as a microphone, and a 
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telephone earpiece is also usable as a micro- 
phone. However, the Acos 33-1 can be con- 
veniently positioned and is unobtrusive as a 
"baby alarm" microphone. 

With the gain full up, hum is only just 
audible, and there is a slight gentle hiss cor- 
responding to the thermal noise of the first 
stage. Possibly cracked carbon resistors for 
the input grid and first anode resistors might 
reduce this slight hiss, but from the gain 
figure of over 90 db the residual noise at full 
gain represents about that expected on 
theoretical grounds. At operating gain there 
is no discernible amplifier noise at all, and a 
ticking watch or clock might be needed to 
give a signal when testing in a very quiet 
location. However, the noise output of a 
standard resting baby is very adequate as a 
test source, even without employing more 
than a fraction of the available gain! 

The amplifier outputs are brought to the 
miniature three-pin Bulgin plugs, enabling two 
speakers for two listening stations to be used. 
A switch on the speaker mounts enables them 
to be turned on or off at the remote points. 
If desired, with a crystal microphone, a long 
coaxial mike lead may be used, so that the 
amplifier itself may be located at one of the 
listening points. Moreover, of course, there 
is no need to provide more than one listening 
point if one will serve. The amplifier could, 
of course, be modified into an "intercom" 
telephone of the loudspeaking type by switch- 
ing the near and remote speakers in and out 
as microphones, but this would probably 
need a further speaker transformer used 
"backwards" as a microphone transformer, 
and also the switching at the front end would 
need shielding so that electronic feedback 
could not cause oscillation. 

The amphfier is now in full-time use for its 
designed purpose, so that no "intercom" 
modifications have actually been attempted. 
It should be noted, by the way, that although 
only a short lead is taken from the input 

coaxial socket to the input grid tag, this is run 
in coaxial cable, as with the high gain avail- 
able no chances of feedback should be taken. 

PARTS LIST USED IN PROTOTYPE 
(All composition resistors by Erie, 

except where otherwise stated.) 
One 2.2 MH resistor 20% | watt 
Two 1 MH resistors 20% j watt 
One 470 k O resistor 20 %, 1 watt 
One 220 kO resistor 20%, 1 watt 
Three 47 kO resistors 20%, 1 watt 
One 4.7 kO resistor 20%, 1 watt 
One 3.3 kO resistor 20%, 1 watt 
One 3 kfl Wirewound resistor 20%, 10 watts 
One 1.2 kO resistor 20%, 1 watt 
One 1 M O logarithmic track volume control 

(LAB) 
Three 0.25 (J.F tubular condensers (Hunts, 

HW 1) 
Two 0.01 |iF tubulars (Hunts) 
One 500 pF mica condenser 
Two 25 [iF 25 volt working electrolytics 

(TCC type CE30) 
Two 8 (iF 450 volt working electrolytics 

(Plessey) 
One mains transformer 250-0-250 secondary 

at 60 mA 6.3 volts and 5 volts heater 
windings (Ellison MT162) 

One coaxial input socket (Belling Lee) 
Two miniature three-pin plugs and sockets 

(Bulgin) 
One fuseholder and j-amp fuse (Belling Lee) 
One pointer knob 
One dial light and bulb 
One 18-position tagboard (Radio Spares) 
Two "Noval" (B9A) valveholders (McMurdo) 
One octal valveholder (McMurdo) 
One crystal microphone (Acos 33-1) 
One chassis 7in by 6in 
One 12AX7 Brimar 
One 12AU7 Brimar 
One 5Z4 Brimar 
Wire, sleeving, nuts and bolts, etc. 

A New Flat Picture Tube 
Speaking to the Television Society on 25th 

October on the design of his new flat tele- 
vision tube. Dr. Denis Gabor, f.r.s., said 
that the idea came to him four years ago 
and that it had been worked out with the 
aid of the National Research Development 
Corporation in the Electronics Laboratory at 
Imperial College. v 

By 1952 it had appeared certain that tube 
manufacturers would soon be faced with the 
problem of a reliable and inexpensive colour 
television tube and the flat tube seemed to 
be the solution of the tube problem. The 
tube itself has the shape of a rectangular 
glass box having a total depth of only 4im 
for a 21 in screen. It is divided into two 

halves by a metal tray which carries the 
whole electron optical system and which also 
acts as a magnetic screen for the beam. By 
an ingenious system of electron lenses the 
beam is curved to run parallel with the glass 
faces of the tube and is finally deflected 
towards the screen by a series of conductors 
which run parallel to the screen itself. 

The flat tube can be made safer than the 
conventional television tube because the 
glass is specially toughened, as in car wind- 
screens. These tubes might therefore dispense 
with the safety screen in front. They would 
not be damaged by accidental scratching. 

In Reference: This tube is protected by 
British Patent No. 739496, 1953 (U.S. Serial 
No. 309677) and others. 
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INSULATION TESTING 

by A. W. WOOD, B.Sc. 

IT IS OFTEN NECESSARY TO TEST THE INSULA- 
tion of condensers, especially ex-Govern- 
ment paper tubular types, before putting 

them into service; but this sets a problem to 
many experimenters who think that somewhat 
elaborate apparatus is necessary. This is far 
from being the case, as with a high resistance 
voltmeter, which many experimenters possess, 
the insulation of any condenser can be 
accurately measured. There is only one 
provision; the current consumption of the 
instrument corresponding to any voltage must 
be known, i.e. if a home-constructed volt- 
meter with a full-scale deflection of 1mA is 
set to the 500 volt range, 300 volts will 
represent 0.6mA, 250 volts represents 
0.5mA, and so on. The only doubt may 
arise in the case of commercial multi-range 
meters, but the actual current can be easily 
found by including a 0-2mA meter in series 
with the instrument, when set to a voltage 
range. 
Operation 

As shown in Fig. 1, a two-way single-pole 
switch is used to isolate the supply while the 
condenser is secured to the test terminals, and 
for convenience in testing. The best way of 
illustrating the method is to give a typical case. 
Suppose we wish to test a O.lfrF 350V working 
condenser for insulation. The switch is set 
in the "off" position and the condenser is 
secured to the test terminals. 350V d.c. are 
obtained from any suitable source, i.e. 
broadcast receiver or any power pack, by 
means of flying leads. A suitable meter (not 
more than 1mA f.s.d. and preferably less) is 
set to cover the output voltage of the power 
supply and jacked into the sockets of the unit. 
The switch is now set to "Read" and the volt- 
age Of the supply (Vs) is shown on the meter. 
This is noted, and the switch turned to "Test." 
This places the condenser in series with the 
meter across the d.c. supply, and the voltage 
on the meter (Vm) is again noted together with 
the current (I) passing through the meter. 

Then the resistance of the condenser is 
given by: 

V_—Vm R ohms = j where V is in volts and I 

„ (Vs-Vm) 1,000 , „ . . in amps; or R = ———^— where R is in 

kilohms and I in microamps; or R = 
Vs where R is in Megohms and I in 

microamps. 
Thus if the d.c. supply is 350 volts, and 

the meter is SOOixA f.s.d. and set to the 500 
volt range, and the test reading is 100V 
(this corresponding to IOOj-A), then: 

„ 350-100 250 
R=—loo- = ioo = 2-5M" 

This means that the condenser should be 
dropped into the dustbin forthwith. The 
above formula is a combination of Ohms 
Law and common sense. Referring to 
Fig. 3; 
VX=VS—Vm (Vx=volts developed across 

condenser) 
(Vm=volts developed across 

meter) 
(Vs=supply voltage) 

By Ohms law, Vx=IRx 
IRX=VS—Vm 

Rx= Vs-Vm 
I 

The insulation resistance of a first class 
paper condenser should be SOMD per 
microfarad. Thus the resistance of a 0.1 (iF 
condenser should be at least 5MO. Mica 
types should be at least lOOMD per (iF. 
Any condensers which are not up to stand- 
ard should be thrown away. If they are 
built into a circuit they will only cause 
harm sooner or later. 
Electrolytic Condensers 

As these condensers depend upon a flow 
of current through them for their action, 
the writer felt that this method might not 
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be applicable, so decided to give it a test. 
The meter was SOOirA f.s.d., and was set 
to the 500V d.c. range. The condenser 
was an 8gF Dubilier electrolytic, and the 
voltage applied was 230V d.c. When first 
the switch was turned to the test position, 
the needle flicked right over to read 230V 
and then, very slowly and steadily, fell 
back until it finally read only lOirA. Another 
read 80irA and was considered to be satis- 
factory. A third proved to be almost shorted 
and was discarded. 

Therefore this test can be used to check 
electrolytics and also gives some idea of 
the condition of the condenser. For instance, 
if the needle does not swing far and then 
drops back, then the capacity is low; and 
if the needle does not move at all, or only 
a minute distance, the condenser is open- 
circuited. 

Resistance Measurement 
Obviously resistors can be measured in 

the same way, and the only point to be con- 
sidered is the voltage to be used. The best 
way is to use two grid bias batteries in 
series and to tap off the voltage until a 
suitable deflection is obtained. (9V with 
a 500,uA meter set to the 10V range will 
enable resistors of up to 250k fl to be 
measured). Thus a simple and effective 
ohmmeter is formed. Fig. 4 shows the 
rear view of the unit. 

To sum up, the method is simple and 
effective; and the more sensitive the meter 
the higher are the values of insulation 
resistance which can be measured. Any 
convenient meter can be jacked in, and 
there is no danger to the movement provided 
it is set to the correct voltage range. 

Radio and Electronic 

Component Show 
Recognised as one of the most important 

technical displays of the year in Great 
Britain, the 14th annual exhibition, organised 
by the Radio and Electronic Component 
Manufacturers' Federation, is to be held at 
Grosvenor House and Park Lane House, 
Park Lane, London, W.l, from Monday 
8th April to Thursday 11th April, 1957. 

Formerly known as the Radio Component 
Show, the title has now been changed to 
Radio and Electronic Component Show to 
be more descriptive of its scope, covering 

as it does components for the radio, tele- 
vision, telecommunications and electronic 
industries in their widest aspects. 

The exhibition has grown from year to 
year—next year 160 manufacturers are 
expected to exhibit—and this has necessi- 
tated holding it in two sections which, 
however, are close together and will be 
organised and operated as a single exhibition. 

For overseas visitors and other special 
guests a preview is being held from 10 a.m. 
to 2 p.m. on the first day, 8th April. Admis- 
sion is by ticket obtainable from the Secre- 
tary, R.E.C.M.F., 21 Tothill Street, West- 
minster, London, S.W.I. 
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by JAMES S. KENT 

For those who have constructed or 
purchased a magnetic tape recorder, the 
problem of providing a "front end" 

suitable for quality reception of radio pro- 
grammes soon arises. Apart from the 
question of quality, other considerations are 
of paramount importance. Among these are 
the necessary considerations of light weight 
and portability where these are desired. For 
a static arrangement, the cost of a radio tuner 
unit, together with the power supply problem 
with the possible introduction of hum, leaves 
much to be desired. 

For the truly portable recording enthusiast 
the most obvious solution to the problem is 
the simple crystal receiver feeding into the 
recorder input circuit. Here, however, certain 
considerations must be borne in mind before 
embarking on the building of such a unit. 
Although the quality of a crystal receiver is 
excellent and the presence of a power supply 
and, therefore, hum non-existent, there still 
remains the great disadvantage of lack of 
selectivity. This is mostly occasioned by the 
dampening load across the tuned circuit 
caused by the crystal detector. In the circuits 
about to be described the selectivity problem 
has been largely overcome by using a triple- 
wound coil (see diagrams). This particular 
coil has been designed by the manufacturer 
especially for use with germanium crystal 
diodes. Maximum selectivity together with a 
high signal output has been achieved by 
minimum dampening of the tuned circuit— 
achieved by the use of a separate winding for 
the crystal diode. Thus the inclusion of these 
coils largely removes the main stumbling 
block in crystal receiver or feeder unit 
construction. With these points in mind, the 
following paragraphs deal with the design and 

construction of a simple crystal receiver and 
follow through to the conversion of this into 
an amplifier or recorder feeder unit. 
The Crystal Receiver 

Fig. 1 shows a standard simple crystal set in 
two forms. The circuit, shown alongside the 
point-to-point wiring diagram, is simplicity 
itself and requires but little explanation. The 
tuning condenser should be of the variable 
mica dielectric type, these being more compact 
than the normal air-spaced types, and serving 
admirably in crystal sets. The germa nium 
diode specified is the Brimar GD4 but others, 
such as the OA70, OA71, GEX44, GEX55, 
GEC45, IN34, BTHCG1, or the Westing- 
house WG7A, B or C, serve equally as well. 
It is merely a matter of preference as to which 
is actually used. All of these types have a 
very low forward resistance, a few hundred 
ohms only, while their reverse resistance is 
high. The headphones should be of the high 
impedance type—4,000 £7 if possible. The 
whole unit could easily be included in a small 
metal box where connection to an aerial of 
about 25 feet in length and an efficient earth 
would produce stations with comparative ease. 
A two-ounce tobacco tin is ideal for this 
purpose. 

In Fig. 2 is shown a slight variation of the 
first arrangement, in that selection of the Light 
and Home programmes is made possible by 
the substitution of two lOOpF trimmers of 
the postage stamp variety for the variable 
condenser. A toggle switch for this purpose 
is shown, but this could be a Yaxley type 
switch if preferred, with the addition of other 
trimmers pre-tuned to differing frequencies. 
This would, of course, largely depend on the 
actual location of the individual user and the 
various signal strengths at that location. 
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The Amplifier/Recorder Unit 
The first of these is shown in Fig. 3, where 

it will be noted that it closely follows the 
previous circuits and is merely a derivative of 
these except for the inclusion of a simple r.f. 
filter network, load resistor, and blocking con- 
denser, from which the filtered audio is fed 
into the required input circuit. Component 
values are shown, and with these selectivity 
and sensitivity are of an order suitable for the 
purpose in mind. 

From the circuit of Fig. 3 we derive that of 
Fig. 4, where the inclusion of an r.f. stage 
provides some additional gain. This is a 
compromise between a full-blown radio 
feeder unit and that of a simple crystal 
receiver. As with most compromises it has 
advantages and disadvantages—the latter 
being the power supply needed. The valve 
itself consumes very little current and this, in 
itself, is no problem. The trouble arises from 
the purely physical problem of tapping the 
power requirements from the existing 
recorder or amplifier. Provided the enthusi- 
ast is easfiy able to overcome this, the 
advantages outweigh the disadvantages. 

The r.f. stage is untuned, thereby obviating 
the need for any ganging of tuned circuits and 
the inclusion of a further coil. The valve used 
is the Mullard EF41—a B8A base r.f.-i.f. 
pentode. All the component values are 

shown. There is approximately a stage gain 
of 10 from this untuned r.f. amplifier; the 
resultant amplified r.f. is fed into the aerial 
winding of the feeder unit via the 0.001 fj.F 
mica condenser. The gain may be consider- 
ably increased overall by the simple expedient 
of feeding the r.f. output from the valve, via 
the condenser, directly to the tuned winding 
of the coil. This will, however, depend on 
whether the selectivity is acceptable at the 
particular location at which the unit is used. 
Cut and try would provide the answer here. 

As an alternative to Fig. 4, with its variable 
condenser, the switched version of Fig. 2 may, 
of course, be preferred; in which case there is 
no reason why it should not be used. 

Conclusion 
It is hoped that the circuits presented here 

will provide home constructors with some 
alternatives when considering methods of 
constructing "Front Ends" for the purposes 
discussed. Also those requiring simple 
crystal receivers, for whatever purpose, have 
several circuits from which to choose. 
Various mains or battery pentodes, consum- 
ing very little current, are available on the 
market and could easily be adapted for use in 
the circuit of Fig. 4. It now remains for the 
individual constructor to choose that circuit 
most suited to his needs. 

Radio Miscellany 
continued from page 335 

On the Roof of the World 
While a certain amount of noise in recep- 

tion is attributable to atmospheric disturb- 
ances, thermal agitation in the valves, etc., by 
far the greater part of it is caused by man- 
made static. Those who five, or spend a 
holiday, in the remoter districts enjoy a 
nearly noise-free reception. On numerous 
occasions readers have commented on this, 
and I was again reminded of it when reading 
Fleinrich Flarrer's "Seven Years in Tibet." 
Writing of Lhasa, some 12,000 feet up, he 
says: "It gave one a feeling of unreality to get 
such clear reception . . ." He had to remind 
himself that there were no electric drills, 
hairdressers, tramways, or other electrically 
powered apparatus to disturb the peaceful 
ether. It might have led the uninitiated to 
suppose that it was the clear mountain air 
that made such reception possible! 

Incidentally, he also mentions Reg Fox and 
Bob Ford, both of whom for a time operated 
amateur stations in Tibet—the latter from 
Chamdo. For months they were the most 
sought after stations in the world, and were 
inundated with shoals of letters, QSL cards, 
listeners' reports and presents. Ford was 

captured by the Chinese Communist Forces 
when they invaded Tibet and wild charges of 
"espionage" were brought against him 
because of his amateur activities. I believe 
his own station log and the incoming cards 
were used as evidence against him. He was 
imprisoned for five years and subjected to the 
terrible processes of "brain-washing." 

Harrer also mentions that he met him later 
in London, where he planned, after a long rest, 
to write of his experiences. I should be 
interested to learn if any reader knows 
whether these have appeared. Reg Fox, 
incidentally, died in Kalimpong in 1953, 
following a complication of illnesses. 
This Month's Tailpiece 

From a reliable source comes the story of 
an incident which took place at the R.S.G.B. 
Group meeting at Norwood. The occasion 
was a talk by "Dicky" Bird, G4ZU, on the 
"Minibeam" of which he was the designer. 
The address was to be illustrated by lantern 
slides, but apparently some practical joker 
"got at" the slide box before the meeting 
began. Instead of illustrations of the 
"Minibeam" installations being flashed on 
the screen, the audience (not 100 % male) were 
regaled by glorious technicolour pictures of 
Paris Beauties in the nude. Happily the 
darkness concealed a few red faces! 
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4k VALVES NEW TESTED AND 
GUARANTEED 

IRS 7/6 6K8G 9/6 DK96 9/- EF92 4/9 
IS5 7/6 6L6G 9/6 DL92 7/6 EK32 8/6 
IT4 7/6 6Q7GT 8/6 DL94 7/6 EL32 7/6 
3S4 7/6 6SN7GT 8/6 DL96 9/- EL4I 10/- 
3V4 7/6 GSL7GT 8/- EA50 1/6 EL84 10/6 
5U4G 8/6 6SS7 6/6 EB34 5/6 EY5I 11/6 
5Y4G 7/- 6V6G 7/6 EB9I 6/6 EZ35 8/- 5Z4G 8/6 6V6GT 7/6 EBC4I 9/6 EZ40 8/- 6AG5 6/9 6X4 7/6 EBC33 8/6 KT33C 7/6 
6AM6 7/6 6X5GT 7/6 EBF80 10/- KT66 11/6 6AL5 6/6 12AT7 9/- ECC8I 10/6 PL8I 10/6 
6AT6 8/- I2AU7 9/- ECH35 9/- PL82 10/6 
6BE6 7/6 I2AX7 8/6 ECH8I 10/6 PY8I 10/6 
6BW6 7/6 35L6GT 9/- ECH42 10/- UCH42 10/- 
6B8 7/6 807 6/9 ECL80 10/6 PCC84 11/6 
6B8G 7/6 5763 8/6 EF36 7/6 X65 10/6 
6BA6 8/6 BL63 10/6 EF37A 14/6 UL4I 10/- 
6BR7 8/6 DAF9I 7/6 EF39 5/6 UF4I 10/- 6SA7 8/- DAF96 9/- EF4I 10/- UY4I 8/- 6G6G 4/9 DF9I 7/6 EF55 9/6 UBC4I jO/- 
6J5G 5/6 DF96 9/- EF80 9/6 ECF82 
6J5GT 6/6 DK9I 7/6 EF85 10/6 PCF82 II/- 
6K7G 6/- DK92 7/6 EF9I 7/6 ECC84 11/6 
Matched Pairs. EL84, 23/-: 6V6G and GT, 17/-; 6BW6, 18/-; KT33C, 19/6; 807, 14/6 per pair 
P.P. OP. Transformers. 3 ohm for EL84, 6V6, 

6BW6, 14/6 
Volume Controls. All values, long spindle. L/S 3/-, 

SP 4/-, DP 4/6, ext. spkr. control, 3/- 
W.W. Pots. Pre-set 3/-; 3W, long spindle 5/6, SP 6/6 
P.M. Speakers, 3 ohm. 5" 16/6, 6*" 17/6, 8" 21/-, 

10" 25/-, 12" 27/6 

C.R.T. Isolation Transformers with 25% boost. Low 
capacity, a.c. mains 200-240V. For 2V, 4V, 6.3V and 
13V tubes. All 12/6 each; l-l for H.C. shorts 8/6 

Coaxial Cable. 75 ohm *" stranded, 8d. yd; semi-air 
spaced, 9d. yd; screened cable single and twin, 9d. yd. 

Coaxial Plugs and Sockets, I/- each 
Valveholders. 4, 5, 7 pin English and U.S.A. B7G, 

B9A, 1.0 Mc. B8G, 9d. each; B7G, B9A with screening 
can, 1/6. Aladdin formers ?" with core, 8d. each 

2-Gang Condensers, .0005 small size, 6/6 
I.F. Transformers, 465 kc/s, small size, 7/6 pair 
Capacitors, small mica, 5% IpF to lOOpF, 8d.; l20pF 

to l.OOOpF, 9d. 
Ceramic Capacitors, close tol. 500V for V.H.F., 9d. 
Paper Capacitors, tubular, .01, 1,000V, I/-; 0.1 to 

0.5 500V, lOd. 
Paper Blocks, 4 mfd, 1,000V wkg, 2/3; 2 mfd, 350V, 

2/-; 4 mfd, 350V, 2/6 
Heater Trans. 200/240V, 6.3V, I.5A, 7/6 
Resistors, * and ^W, insulated, 4d. and 6d.; 1W, 8d. 

6W W.W., I/-; I0W, 21- 
Electrolytics. Wire ends. 25/25V, 1/6; 50/50V, 2/-; 

I2/50V, 9d.: 8/450V, 2/-; I6/450V, 2/9; 32/450V, 4/-; 
8+ I6/450V, 4/6; can types: I6/450V, 3/6; 32/500V, 6/6; 32/450V, 6/6; 20+20/450V, 4/6; 64-|-120/275V, 
7/6 

Wavechange Switches, midget: IP I2W, 2P 6W, 
3P 4W, 4P 3W, 4P 2W, long spindles, 4/6 

Toggle Switches. QMB, s.p.s.t., 2/-; s.p.d.t., 3/3; 
d.p.s.t., 3/6; d.p.d.t., 4/- 

Chokes, 80mA I5H, 5/6; 100mA I0H, 8/6; 150mA 
I0H, 14/6 

Solder, Multicore, 4d. yd; Sleeving 2mm, 3d. yd 
Band III Converter Kits for all I.T.A. Transmitters. Complete kit of parts, including ready wound coils, two 

EF80 valves, drilled chassis and wiring diagram. For a.c. mains 200-250V. £3 10s. 0d., p. and p. 1/6 
As above less power pack components. Power required, 200V 20mA, 6.3V 0.6A. £2 5s. 0d., p. and p. I/- 
Teletron Band III Coil Set. Mk I 15/-; Mk II 17/6; Osmor Coil Set 17/6 
Aerials. Band I from 13/6; Band II 17/6; Band Hi 6/6 

Spares for Philips Radio and TV Receivers and most other makes supplied 
P. and P. 6d. Over £ I 
post paid except where stated R. COOPER G8BX 

32 SOUTH END CROYDON 
SURREY CROYDON 9186 

For a really- 

professional finish 

use . . . 

PANEL-SIGNS 

TRANSFERS 

Set No. 1: Receivers and Amplifiers 
Five sheets 8J" x 51" containing one 
Large scale, twelve control panels and 
wording. 3s. 6d. Postage 2d. 

Set No. 2: Test Instruments 
Five sheets 8^" x 5|" containing two 
Medium scales, twelve control panels 
and wording. 3s. fid. Postage 2d. 

Published by 
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Set No. 3: Wording 
Wording for Receivers, Amplifiers, 
Transmitters, Test Equipment and other 
Radio Apparatus. 
4 Sheets, Approx. 400 words, 2s. fid. 

Postage 2d. 

Panel-Signs Transfers Fixing Varnish 
Is. per bottle Postage 4d. 

Trade Enquiries Invited 

DATA PUBLICATIONS LTD 
57 MAIDA VALE 

Telephone CUNingham 6141 (2 lines) 
LONDON W9 

Telegrams Databux London 
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A X 

CONNECTING WIRE 
P.V.C. covered in 100ft coils 
—2/9 a coil or four coils dif- 
ferent colours, 10/- post free 

CHASSIS ASSEMBLY 
Superhet Chassis, 3 wave band, 
coloured scale, scale pan, 
pulleys, driving head, springs, 
drum, etc. Scale size 14^" x 
3?". Chassis size 15" x 'S" x 
2". Price 15/- plus i/6 post. 
Note: We can supply cabinet 
for this. Price 39/6 plus 5/- 
carr. and insurance. 
12" T.V. CABINET, 15/- 
We are offering these at not 
much more than the cost of the 

plywood 
they con- 
tain. If not 
wanted 
for T.V. 

items can 
be made 

—record storage cabinets, H.F. 
loudspeaker case, book case, 
etc. Price 15/-, carr. 3/6 

ELECTRIC BLANKET 
WIRE 

Waterproof P.V.C. covered, so 
blanket washable. 16^ ohms 
per foot, 1/6 per yard. 14 yds, 
ideal for average blanket, £1 
post free. 

FINE TUNERS 

Ceramic trimmers all with £" 
spindles of fair length. 5, 10, 
15, 30pF, at 2/3 each or 24/- 
per dozen. 

Um 

TV 

* 

V 

Undoubtedly the most up-to-date televisor for the 
home constructor. You can build all or only 
part and the set when finished will be equal to a 
factory made equivalent. What other constructor 
TV has all these features? 

• Made up units if required 
• All miniature valves 
9 Metal rectifier 
o 13-channel circuitry 
9 Ferrox cube, E.H.T. and scan coils 
9 34/37 Mc/s I.F. 
9 Suitable for any modern 12, !4 or 17" tube 

The building cost (less tube) is only £29.10.0 
plus 10/- carriage and insurance. All parts guar- 
anteed twelve months. Full information and data 
free with parts or available separately price 3/6 

TRANSISTORS 
Red spot replaces Mul- 
lard OC71, etc., 10/- 
Blue spot suitable R.F.T 
up to 1.6 Mc/s, 15/- each 

POCKET TRAN- 
SISTOR RECEIVER 
All the parts to build 
cigarette box receiver, 
£2.17. 6. Includes Fer- 
rite aerial, 2 transistors 
and all components but 
not the earpiece, battery 
or case. 

THE "ESTRONIC" 
BAND III CONVERTER 

To-day's best value 
in Band III con- 
verters suitable for 
your TV or money 
refunded. Com- 
plete ready to 
operate, 49/6 non- 
mains, or 69/6 
mains, post and 
insurance 3/6 

COMPONENT BARGAINS 
.1 mfd 350V metal cased con- 
densers by Dubilier—small size 
3/6 doz or 36/- gross 
Philips Trimmers 0-30pF, I/- 
each or II/- doz. 
Moulded Mica Condensers 
well mixed assortment, 3/- 
doz, 30/- gross 
Silver Mica, well mixed as- 
sortment, 3/- doz, 30/- gross 
50 mfd 50V Bias Condensers 
TCC, 1/6 each, 15/- per doz. 
Ceramic Trimmers, 5 to 
30pF, 6d. each, 5/- doz. 20 to 
60pF, 9d. each, 8/- doz. 20 to 
lOOpF, 1/3 each,_ 12/- doz. 
Earpiece-microphone, 
American midget type, 3/6 
each, 36/- doz. 

5-VALVE SUPERHET 
Yours for only £1 down 

, Chassis size 0% i. approx. 9£" 
X 7i" X 8±". 

x ■ First-class 
>/-' components. A.C. mains 

operation. 
i|vv Three waves 

(medium 
and two shorts). Complete 
with five valves, ready to work. 
New and unused. Cash price 
£5.19.6, or 6 payments of £1 
(carr. and ins. 7/7). 

BLANK CHASSIS 
18 s.w.g. Aluminium 

7 x 3i x 2   3/9 
9ix4ix2i   51- 
I0x8x2i   5/6 
10x5fx2i   5/- 
12 x 9 x 2^   7/- 
14x9x2*   7/6 
14x10x3   7/9 
16 x 10 x 3   8/3 
16x12x3   8/8 
19| x 9 x 2*   8/3 
20x10x3   10/- 

MULLARD 
AMPLIFIER "510" 

A high quality Amplifier de- 
signed by Mullard engineers. 
Power output exceeds 10 watts, 
harmonic distortion less than 
0.4%. Frequency response 
almost flat from 10 to 20,000 
c.p.s.—very suitable for use 
with the Acos "Hi-G" and 
other good pick-ups. Com- 
pletely made up and ready to 
work is £12 10 0 or 85/- 
deposit, plus 10/- carr. and 
insurance. 

ELECTRONIC PRECISION EQUIPMENT LTD 
Post Orders should be addressed to Dept. 34 Sutton Road Eastbourne 

Personal shoppers, however, can call at— 
266 London Road Croydon Telephone CROydon 6558 Half-day Wednesday 
42-46 Windmill Hill Ruislip Middx Telephone RUIslip 5780 Half-day Wednesday 
152-3 Fleet Street EC4 Te/ephone FLEet 2833 Half-day Saturday 
29 Stroud Green Road Finsbury Park N4 Telephone ARChway 1049 Half-day Thursday 
249 High Road Kilburn Telephone MAIda Vale 4921 Half-day Thursday 
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HENRY'S 
(RADIO) LTD. 

5 Harrow Road • Paddington W2 
PADdington 1008/9 and 0401 

OPEN MON. to SAT. 9-6, THURS. I p.m. 
Send Stamps for New 1956/7 28-page Catalogue 

TRANSMITTER/RECEIVER 
Army Type 17 Mk. II 

This well-known R/T Transceiver is offered complete 
with valves, high resistance headphones, No. 3 hand 
mike and instruction book giving complete details and 
circuit, contained in strong cabinet. Variable tuning 
Frequency range 44.0 to 61 Mc/s. Range approximately 
3 to 8 miles. Power requirements standard 120V h.t. 
and 2V l.t. Ideal for Civil Defence and communications. 

BRAND NEW 59/6 carriage 3/6. 
Calibrated Wavemeter for same, 10/- extra. 

QUARTZ CRYSTALS 
FT24IA 200 kc/s 10/-ea, 500 kc/s 10/-. Crystal Holders 
for both types I /3 each 

F.M. CONVERTER UNIT 
88/100 Mc/s 

Containing 6 valves—2 6BA6, EB9I, VRI37, 2 EF54. 
Two I.F. stages and separate local oscillator, graduated 
vernier tuning. Just plug in to your radio and obtain 
good listening on F.M. Voltage required 250V .50mA 
and 6.3V 2A. £7.19.6 

OVER 50,000 VALVES IN STOCK 

SPECIAL REDUCTION FOR SETS OF VALVES 
IA7GT, IN5GT, IH5GT IA5GT (or IQ5GT or 3Q5GT) 

37/6 set 
10 EF50 (ex-Brand New Units), 5/- each, 45/- set 
10 EF50 (Red Sylvania, ex-new units) 6/- each, 55/- set 
6K8G, 6K7G, 6Q7G, 5Z4G. 6V6G, 35/- set 
IRS, 155. IT4, 154 or (283 or 3V4), 27/6 set 
TP25, VP23, HL23/DD, PEN25 (or QP25), 25/- set 
DK96, DF96, DAF96, DL96. 32/6 set 
6K8G, 6K7G, 6Q7G, 25A6G, 25Z5 (or 25Z6G). 37/6 set 
I2K8GT, I2K7GT, I2Q7GT, 35Z4GT, 35L6GT (or 

50L6GT), 37/6 set 
I2SA7GT, I2SK7GT, I2SQ7GT, 35Z4GT, 35L6GT or 

50L6GT, 35/- set 

TRANSISTORS 
JUNCTION TYPE (Red-Spot) (P.N.P.) 

OFFERED AT LESS THAN HALF-PRICE 
Designed for A.F. application up to 800 kc/s and 
are suitable for use in amplifiers, signal tracers, 
local station receivers, radio control, oscillators, 
transistor voltmeters, baby alarms, microphone 
pre-amplifiers, etc. 

B 01** each 
(Tested and complete with data and circuits) 
N.B.—These transistors may be used in place 

of Mullard OC7I or similar transistors. 
Please note that these Red-Spot Transistors are ideal 

for most circuits including "W.W." Pocket Transistor 
Receiver and Transistor Amplifier. All transistors are 
British manufactured and guaranteed. Send for circuits 
and data. 

PRE-SELECTED TRANSISTOR-SIX 
PUSH-PULL PORTABLE SUPERHET 

Just switch to your favourite station. No tuning, no 
aerial or earth, Pre-select 3 stations. Complete with 
all components and six transistors. 1" x 4', elliptical 
speaker. Teletron superhet coils and I.F.T.s. Powered 
by 7sV dry battery which lasts for months. 150 milli- 
watts output. All the above with circuits, etc. 

£9.0.0 carr. paid 
Or with matched Mullard OC72's (200mW output) and 
1" x 4" elliptical high resistance speaker, 30/- extra 
Suitable plastic Cabinet easy to assemble, 18/6 
Call and hear demonstration model working. Ideal as 
a car radio. 

TRANSISTOR SIGNAL TRACER 
Complete kit with 2 transistors, components, 'phones with circuit, 42/6 

TRANSISTOR SQUARE WAVE GENERATOR 
Ideal for signal tracing. Complete kit with 2 transistors, 
components and Circuit, 25/- 

TRANSISTOR PUSH-PULL AUDIO AMPLIFIER 
(100 milliwatts output) 

Build this push-pull amplifier which is ideal for crystal 
or magnetic pick-up amplification, baby alarm, micro- 
phone amplifier, etc. Powered by 6V dry battery 
lasting for months. Complete kit of parts including 
4 transistors and all components with circuit (less 
speaker), £4.10.0 

SPECIAL OFFER 
Set of four Transistors, including one R.F. Transistor, 42/6 
Set of six Transistors including one R.F. Transistor, 60/- 

U.S.A. INDICATOR UNIT BC929A 
Complete with 3BPI c/r tube and screen. 7 valves— 
2 6SN7GT, 2 6H6GT, 6G6, 2X2, 6X5G, volume controls, 
condensers, etc. Ideal for portable 'scope. In black 
crackle case size IS^" x 9" x 9". BRAND NEW. 

65/-, carr. FREE 

CRYSTAL MICROPHONE INSERTS 
Ideal for tape recording, gramophone amplifier, etc. 
Very sensitive. Guaranteed and tested, 5/- (ex-units), 
or 8/6 brand new and boxed. 
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SMALL ADVERTISEMENTS 
Readers' small advertisements will be accepted 
at 2d. per word, including address, minimum 
charge 2/-. Trade advertisements will be 
accepted at 9d. per word, minimum charge 6/-. 
If a Box Number is required, an additional 
charge of 2/- will be made. Terms: Cash with 
order. All copy must be in hand by the 8th 
of the month for insertion in the following 

months1 issue. 

PRIVATE 

FOR SALE Home-built tape deck, 3 motors, half-track 
heads, V^in sec, £5. Stamp for full particulars. 
R. J. Canaway, 71 Oaken Grove, Maidenhead, Berks. 

AMATEUR CLEARING valves.. 813 and others, 
meters, transformers, relays, etc. SAE for lists. 
Box No. El30. 

FOR SALE As new Avominor Universal, £7. 15in 
HMV 180b Console (faulty), £7.10.0. New trans- 
mitting valves 33A/158M, 7/6. Selenium rectifiers 
6/12V FW/Bridge 3 amp, 7/6. 12in Philips 492U 
(faulty), £5.10.0. D. Bailey, 111 Hatherop Road, 
Hampton, Middx. Telephone Molesey 6527. 

FOR SALE R.C.S. All-Wave radio, power pack, pre- 
selector (4 valves), headphones, OP transformer, 
excellent working order, £3.15.0. J. Wall, 12 Turner 
Road, Tonbridge, Kent 

FOR SALE Halfcrafters communication receiver 
S20R, 540 kc/s-44 Mc/s and 1132A, 100/124 Mc/s, 
£25. VCR97 tube unit/timebases, power and 
receiver units, £10. 12in magnetic tube, time bases, 
power and receiver units, £15. Walnut veneered con- 
sole t.v. cabinet with castors, £6. Valves, EF50, 4/- 
each; 807, 6/6 eac . Hay ward, 70 Meadvale Road, 
Croydon, Surrey. 

FOR SALE 5 vols Radio and Television Servicing, £6. 
Peuleve, 17 Mount Road, New Maiden, Surrey. 

FOR SALE Amateur's surplus, must clear. Avo valve 
tester, £5. Power packs, mains transformers. Valves 
from 6/-, condensers, etc. 50 Lome Gardens, Wan- 
stead, London, E.ll. Telephone Wan 9912. 

FOR SALE High fidelity gear, complete or separate 
items. SAE lists, also Presto duplicator. Walker, 
29 Kimberley Road, North Walsham, Norfolk. 

FOR SALE Skyway tape recorder, low imp heads 
complete with amplifier in amateur constructed case. 
Minor mechanical adjustments required, £12 o.n.o. 
Hall, Criss Grove House, Gold Hill, Chalfont St. 
Peter, Bucks. 

FOR SALE Homelab signal generator, £4.10.0, little 
used. Abraham, 9 Bridge Street, Abercarn, Mon. 

FOR SALE Bendix RA1B receiver, re-wired, aligned, 
new audio stages, magic eye, etc., £11 o.n.o. 
13d Theatre Street, Battersea, London, S.W.I 1. 
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offers these bargains ;— 
Rl 155 RECEIVERS. Air tested, in good second-hand 
condition. Price £6 5s.f plus 10/- packing and carriage. 
BENDIX TRANSMITTERS, Type TA I2B. Master 
oscillator type transmitter. 4 channel 40W operation, 
provide telephone, CW or MCW in frequency ranges 
of 300-600 kc/s. 3-4.8 Mc/s, 4-6.4 Mc/s, 4.37-7 Mc/s. 
Each of the 4 channels has its own oscillator and uses 
a I2SK7. The I PA stage consists of an 807 while the 
PA is 2 807s in parallel. Size 10^" x 6|,, x 15?". Price 
£3 15s. plus 10/- carriage. 
SMALL MAINS TRANSFORMER. Input 230V 50 
cycles, output 250V 40mA, 6.3V I.5A. Size 3.9" x 2.4" x 
2". Ideal for T.V. Converters. Price 12/6 each, plus 
I/- p.p. 
CHARGER TRANSFORMER. For 6 or 12V. 230V 
50 cycles input, 9 and 17V 3A output. Price 15/6 each, 
I/- p.p. 
2" MAGSLIPS. A.C. 50V cycle transmitter and re- 
ceiver units. Accurate to I/I0th deg. Guaranteed good 
working order. 35/- pair plus 3/- p.p. 
RECTIFIERS. Chassis cooled, brand new, 125V 80 
mA. 4/9 p.p.; 250V 50 mA. 8/3 p.p. 
OCTAL PLUGS (Bulgin bakelite type), 2/6 each p.p. 
PAPER BLOCK CONDENSERS. SixF 600V wkg, 
5/6 p.p.; 4(j,F 400V wkg, 4/- p.p. 
NOTE:—Orders and Enquiries to Dept. "R" 
DDnnPt: BROS. LTD Open all day Saturday 1 IlUUi IJ 52 Tottenham Court Road Wl 
Hours 9-6 p.m. Thursday to I p.m. MNghom 0141 

Radiogram 

Chassis 

29/9 
5-valve superhet. In- 
cluding 8" speaker. 3 
w/band. A.C. mains. 
Complete, less valves. 
Front drive. Chassis 
size 12" x 10" x 8". Free 
printed dial. Carriage 
and insurance 4/6 

CON VECTOR HEATER £5.19.6 
2kVV (I or 2 units per hr). Switched. Gilt finish. Illu- 
minated grille, size 26" x 18" x 7^" deep, 200-250 volt, 
a.c. or d.c. Famous manufacturer. Ideal for home, 
office, works. Carr. & ins., 10/6 
8" P.M. SPEAKERS 8/9 
Ideal for fitting in small cabinet or cupboard door for 
the lady of the house to follow that radio or T.V. 
programme. Buy now while stocks last. P. and p. 1/9. 
With o.p. trans. I/- extra 

TRANSFORMERS 
MAINS TRANS. 5/9. 350-0-350V 80mA, 6V. 5V 
heaters. Prim. 200-250V. Post 2/9 
MAINS TRANS. 3/9. 350-0-350V 80mA, 12V. 4V 
heaters. Prim, I00-250V. Ideal auto-trans. Post 2/9 
O.P. TRANS. 1/3. Salvage guaranteed. Std. 2-5 ohms. 
Post 9d. 

Remember SATURDAY open all day 
DUKE & CO 

621 ROMFORD ROAD MANOR PARK 
LONDON EI2 Telephone GRA 6677-8 
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CABINETS & HI-FI EQUIPMENT 
We can supply any Cabinet to your own specification 
This elegant Cabinet is the latest in our range designed in the 
continental style, solidly constructed and finished in selected 
mahogany veneers. Available dark, medium, light, high gloss or 
contemporary finish. Polished, £29.15.0 We can also supply and fit this or any cabinet with the latest 
Hi-Fi amplifiers, tuners, transcription units, record changers, 
speakers, etc. 
Send for comprehensive illustrated catalogue of cabinets, chassis, 
autochangers, speakers, etc., all available on easy H.P. terms. 

LEWIS RADIO COMPANY 
120 (RC3) Green Lanes Palmers Green London N13 "The 

Telephone BOWes Park 6064 Continental " £24.15.0 

1 

BOUND VOLUMES 

D 

A limited number of bound 
volumes (Vol. 9 only) are 
available, 
price £1.5.0. post free. 

ATA PUBLICATIONS LTD 
57 MAIDA VALE LONDON W9 
Telephone CUN 6141 (2 lines) 

RECTANGULAR 4 A " 
I / TV TUBES l*r 
£7.10.0 6 months guarantee £5.10.0 

16—15—14 ROUND £5 
3 months guarantee 

15/6 Insured Carriage on all Tubes 
* 14" T.V. CHASSIS £19.19.6 SUPERHET chassis, complete with valves, 14" tube and 
speaker. Complete chassis by famous manufacturer. 
I.F.s 10.5 Mc/s-14 Mc/s. London model only. Easily 
converted to I.T.A. Guaranteed working. 3 month 
guarantee on tube, valves and receiver. Carriage and 
insurance 25/- 
* T.V. CHASSIS 97/6 
Superhet. Guaranteed working. Complete chassis by 
famous manufacturer. R.F. E.H.T. unit included. This 
chassis is LESS VALVES and TUBE. FREE speaker with 
each order if you quote The Radio Constructor. I.F.s 
16.5-19.5 Mc/s. FREE drawing with order. Carriage 
and insurance 5/- London, 10/- Provinces. Channels 
1-2, 3-4-5. 
* T.V. CONSTRUCTOR CHASSIS UNITS 
POWER PACK & AMP. 22/6. Output stage Pen 45. 
O.P. trans, choke, smoothed h.t. 325V 250mA, 4V at 
5A, 6V at 5A, 4V at 5A. Centre tapped. Less valves. 
Insurance and carriage 5/6 
TIMEBASE 10/6. Containing scanning coil, focus unit, 
line trans., etc. Free drawing. Post and pack. 3/6 
SOUND AND VISION STRIP 27/6. S/het. Complete 
s/vision strip, channels I and 2 only (using EF9I valves, 
etc.). Free drawing. Less valves. Post and packing, 2/6 

Remember SATURDAY open all day 
DUKE & CO 

621 ROMFORD ROAD MANOR PARK 
LONDON EI2 Telephone GRA 6677-3 

GIFT SUGGESTIONS 

CRYSTAL SET KIT  12 0 
All parts for dual wave set with ger- 
manium diode 

PRESET CRYSTAL SET KIT II 0 
Home and Light programmes using 
Teletron HAX Coil 

SCREWDRIVER KIT ... 10 6 
3 Screwdriver blades, 2 Phillips blades, 
2 Bradawls. All in "Roll-up" wallet 

Many other tools in stock 
G.E.C. JUNIOR AMPLIFIER 

Specified Components 
Set of Capacitors  19 9 
Set of Resistors  ... M 9 
Mains Transformer ~| ... 35 0 
Output Transformer vGilson ... 42 6 
Choke J ... 9 6 
Chassis (pair)   12 0 

All parts available separately 
OUR CATALOGUE (price 4d.) contains 

details of the above, and many other 
items of interest. 

Please add postage to your orders 

R. FAGELSTON 
(Mail order only) 

46 HARDWICKE ROAD LONDON NI3 

QUALITY COMPONENTS 
in stock for the 

MULLARD 3 VALVE AMPLIFIER 
and 510 AMPLIFIERS, FM TUNER circuits 3/6 

912 AMPLIFIER, FM TUNER „ 4/- 
RADIO CONSTRUCTOR FM „ 2/- 
DENCO FM TUNER „ 1/6 
G.E.C. "FM PLUS" TUNER „ 2/6 

Price Lists available on request 
JT Ell MED maypole estate • I. riLnE.I\ BEXLEY KENT 

Telephone BEXLEYHEATH 7267 
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SMALL ADVERTISEMENTS 
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TRADE 
HALLICRAFTER High Frequency Model S36A with 

FM ex-Navy, £35. Needs only slight attention. 
Sound Tape & Vision, 71 Praed Street, London, W.2. 
Telephone Pad 2807. 

TELEVISION INTERFERENCE. Receiver filters 
High-Pass E.5037, 30/-; Low-Pass E.5031, 30/-; 
Composite Band Hill, 49/6. Transmitter filter; 
E.5034 80dB IkW, £6. Labgear (Cambridge) Ltd., 
Willow Place, Cambridge. 

INCORPORATED Practical Radio Engineers home 
study courses of radio and TV engineering are 
recognised by the trade as outstanding and authorita- 
tive. Moderate fee to a limited number of students 
only. Syllabus of Instructional Text is free. The 
Practical Radio Engineer, journal, sample copy 2/-. 
6,000 Alignment Peaks for Superhets, 5/-. Member- 
ship and Entry Conditions booklet, 1/-, all post free 
from the Secretary. I.P.R.E., 20 Fairfield Road, 
London, N.8. 

JOIN THE INTERNATIONAL S.W. LEAGUE 
Free Services to members including Q.S.L. Bureau, 
Translation, Technical and Identification Depts.— 
both Broadcast and Fixed Stations, DX Certificates, 
contests and activities for the SWL and Transmitting 
members. Monthly magazine, "MONITOR," con- 
taining articles of general interest to Broadcast and 
Amateur SWL's. Transmitter page and League 
affairs, etc. League supplies such as badges, headed 
notepaper and envelopes. QSL cards, etc., are 
available at reasonable cost. Send for League 
particulars. Membership, including monthly maga- 
zine, etc., 15/- per annum. Secretary, ISWL, 
86 Barrenger Road, London, N.10. 

BUILD YOUR OWN Ty and learn about its operation, 
maintenance and servicing. Qualified engineer-tutor 
available whilst you are learning and building. 
Free brochure from E.M.I. Institutes, Department 
R.C. 58, London, W.4 (associated with H.M.V.). 

BLUEPRINTS. High Gain 10 metre converter, with 
a de luxe circuit comprising EF91 r.f. stage, ECC91 
double triode mixer and oscillator, EF92 i.f. amplifier, 
with stabilised voltage supply via 7475, 1/8 post 
free with full instructions. Data Publications, Ltd., 
57 Maida Vale, London, W.9. 

continued on page 360 

WFM 

TUNER 

UNITS 
for Fringe and 
Local Area Reception" 
This booklet, now in its Second Edition, 
includes a description of a 
Suitable Tuning Indicator 
and of 
The Osram 912 High Fidelity 
Amplifier. 
32 pages with art board cover, 
price 2s. 2d., post paid 

DATA PUBLICATIONS LTD 
57 Maida Vale London W9 
Telephone CUNningham 6141 (2 lines) 

NEW SURPLUS... 
0Z4A 61- 6K7M 6/6 50L6GT 8/6 EF80 9/- 1A3 4/6 6K8G 8/6 53KU 10/6 EF85 10/- 
IG6 5/6 6K8M 10/6 80 91- EF86 12/6 
IA5 5/6 6H6M 3/6 83 9/6 EF9I 71- ILN5 4/6 6L7M 7/6 446A 17/6 EF92 51- IRS 8/6 6Q7GT 8/6 805 30/- EL32 41- IS5 7/6 6SA7M 7/6 807 6/6 EL4I 10/- 
IT4 7/6 6SG7M 7/6 808 25/- EL84 10/6 
2A3 8/6 6SJ7M 7/6 813 60/- EM80 10/- 
2D2I 8/6 6SK7M 6/6 866A 12/6 EY5I 11/6 
2X2 4/6 6SL7GT 71- 955 5/- EZ40 8/- 
3A5 10/6 6SN7GT 7/- 956 5/- EZ80 8/- 
3D6 5/- 6SQ7M 7/6 9006 4/6 GZ32 12/- 
3A4 71- 6V6GT 7/6 1625 6/6 HK24G 25/- 
3Q5GT 9/6 6X4 71- 1626 6/6 KT33C 9/6 
3S4 7/6 6X5GT 7/6 1629 6/6 PCC84 11/6 
3V4 8/6 6Y7 7/6 DAF96 9/6 PCF80 12/6 
5R4GY 10/6 6Z4 51- DF96 9/6 PCF82 11/- 
5U4G 81- 7B7 8/6 DK96 9/6 PL8I 11/6 
5Y4G 71- ICS 8/6 DL33 9/6 PL82 9/6 
5Z4G 8/6 7C6 8/6 DL35 9/6 PL83 11/6 
6AC7M 61- 7S7 9/6 DL96 9/6 PCL83 12/6 
6AG5 5/- 7Y4 8/6 EA50 1/6 PY80 9/6 
6AG7M 10/- I0FI 10/6 EABC8010/- PY8i 10/- 
6AK5 61- I2A6M 7/6 EAF42 10/6 PY82 9/6 
6AL5 71- I2AT6 81- EB9I 7/- RI9 12/6 
6AM6 71- I2AT7 91- EBC33 71- SP6I 51- 6AQ5 8/6 I2AU6 91- EBC4I 10/6 TTM 41- 6AT6 8/- I2AU7 8/6 EBF80 10/6 U25 12/6 
6AU6 8/6 I2AH8 12/6 ECC82 9/6 UAF42 10/6 
6B8G 4/6 I2BE6 8/6 ECC83 9/6 UBC4I 10/6 
6BA6 8/6 I2C8M 7/6 ECC84 II/- UCH42 10/6 
6BE6 7/6 I2J7GT 91- ECC85 10/- UF4I 10/6 
6BS7 7/6 I2K7GT 9/- ECF82 11/6 UY4I 7/6 
6C4 51- I2K8M 11/6 ECH35 9/6 UL4I 10/6 
6C5M 5/6 I2Q7GT 9/- ECH42 10/6 VRI05/30 
6CD6 17/6 I2SC7M 2/6 ECH8I 10/6 8/6 
6F6M 6/6 I2SK7M 7/6 ECL80 10/- VRI50/30 
6F8G 4/6 I2SQ7M 8/6 EF36 4/6 7/6 
6FI3 12/6 I2SR7M 7/6 EF37A 8/6 VS70 4/6 
6G6G 3/6 20LI 10/6 EF39 Sl- VSII0A 4/6 
6J5GT 51- 35L6GT 9/6 EF4I id 16 W77 51- 6J5M 6/- 35Z4GT 8/6 EF50 41- X66 7/6 
6J6 51- 35Z5GT 8/6 EF50(S) 5/6 XPI.5 51- 6K7G 5/6 42 8/6 EF55 8/6 Z77 71- 
Special Valve Offer. Your assortment. 6AC7M, 

6J6, 6AG5, 6AK5. 6 for 27/6, 12 for 52/6 
Moulded Valveholders. B7G, B8A, B9A, int octal, 9d. 

B9G ceramic, I/-. B7G, B9A with cans, 1/6. B9A 
ceramic with cans, 2/-. B9A pax, 6d. 

"PANL" Crackle Paint. 3/6 tin post paid. 
Cosmocord Xtal-Mike Inserts, new, 7/6 each 
Midget Mains Trans, (same size as std. o/p). Input 

230/250V, output 175V 25mA, 6.3V 0.6A. Ditto but 
220V 20mA. Both types 11 /9 each post paid 

Command Receivers BC454B. Range 3-6 Mc/s. Brand 
new in maker's cartons with 6 valves but less dyna- 
motor. Bargain 45/- each post paid 

RF24 Units. 20-30 Mc/s, new with 3 SP6rs, 12/6 each 
post paid 

M.C. Meters, 3^" rd. fl. mtg. (2*" dial) 0-lmA, 26/-. 
0-150V AC (ImA basic with rectifier), 28/6 

Volume Controls, long spindle, j, I Mc., 3/-. 
Ditto but dp sw, 4/6 each. 5 watt w/w pots, 5kQf 50 kD. 2/6 each 

Midget 3-gang Variables, 55 + 55 -}- 35pF, 3/6 each 
Octal based Crystals, 4,600 kc/s, 4/- each, 42/- doz. 
Midget Can Electrolytics, 8 + 24[xF 350V wkg., 2/6 

each, 27/6 doz. 
Can Electrolytics, lOOfxF 450V wkg., 4/6 each, 60 + 

lOOpF 275V wkg., 6/- each. W/E tubular 32p,F, 
250V wkg., 2/- each, 22/6 doz. 

Post 6d. Free over £ I except where stated 

JOHN ANGLIN 
385 CLEETHORPE ROAD GRIMSBY LINCS 

Telephone 56315 
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Radio Amateur 

Operator's 

Handbook 

INDISPENSABLE TO THE 
AMATEUR TRANSMITTER 

AND LISTENER 
1956 Edition 
It contains all those details of informa- 
tion which the transmitter and SWL 
constantly require. 
Right up-to-the-minute Amateur Band 
Prefix lists, both alphabetically and by 
Country, Zone Boundaries, Call Areas, 
Mileage Tables, QSL Bureaux, "Q" 
and "Z" Codes, WWV Skeds, and 
much other information, as well as a 
selection of maps of DX areas. 

Price 3/- postage 3d. 
DATA PUBLICATIONS LTD 
57 Maida Vale London W9 

11 TOW READY 
1 Our descriptive catalogue of guaranteed 
I radio and television components. 

Over 500 items. Send 4d. in stamps 
H. G. BROWN 

39 King Richards Road Leicester  
GUARANTEED — Qver 3 QOO in Stock 

VALVES     
EF92, EAC91, 6J6, 4/6; 6AL5, D77, 6C4, 5/-; EF9I, 
6AM6, Z77, EC9I, 5/6; EL9I, 6SJ7M, 6SL7, 6SK7, RIO, 
3A4, 6/-; 6BE6, 6X4, 6CH6, 6BW6. 7/-; I2AT7, I2AX7, 
6FI7, 6F33, 7/6; 6BA6. 12AU7, 6BR7, 85A2, 8/-; 2D2I, 
9/-; EF86, 12/6 

A. A. W. S K I L L M A N 
79A FRANCHISE STREET  WEYMOUTH 

BRASS, COPPER, DURAL 
ALUMINIUM, BRONZE 
ROD, BAR, SHEET, TUBE, STRIP. WIRE 

3,000 STANDARD STOCK SIZES 
No Quantity too Small List on application 

H. ROLLET & CO. LTD 
6 Chesham Place SWI Telephone SLOane 3463 

also at Liverpool Birmingham Manchester Leeds 
THE ORIGINAL SUPPLIERS 

SHORT-WAVE KITS 
One-Valve Kit, price 25/-. Two-valve Kit, price 50/-. 
Improved designs with Denco coils. All kits complete 
with all components, accessories and full instructions. 
Before ordering, call and inspect a demonstration receiver, or send stamped envelope for catalogue. 
H.A.C. SHORT-WAVE PRODUCTS (DEPT. R) 
II OLD BOND STREET LONDON Wl 

H.A.C. of1 

SMALL ADVERTISEMENTS 
{continued from page 359) 

TRADE 
MULLARD 3 valve, 3 watt, high fidelity audio ampli- 

fier, featured in April issue, full sized blue print, 2/8 
post paid. Data Publications, Ltd., 57 Maida Vale, 
London, W.9. 

COILS, COILS, COILS. We can supply coils for all 
frequencies, r.f. chokes, etc. Send SAE for circuits 
and data. The Teletron Co., 266 Nightingale Road, 
London, N.9. 

PANL, the air-drying black crackle paint. 3/6 per 
l/8th pint can. G. A. Miller, 8 Kenton Park Crescent, 
Kenton, Mddx. 

FREE: Brochure giving details in Home Study Training 
in Radio, Television, and all branches of Electronics. 
Courses for the hobby enthusiast or for those 
aiming at the A.M.Brit.I.R.E., City and Guilds, 
R.T.E.B., and other Professional examinations. 
Train with the college operated by Britain's largest 
Electronics organisation. Moderate fees. Write 
to E.M.I. Institutes, Dept. RC28, London, W.4. 

SITUATIONS VACANT 

The English Electric Valve Company, 
Chelmsford, have vacancies on their tech- 
nical staff for engineers and physicists for 
research, development and production of the 
following devices: 

TRANSMITTING VALVES for com- 
munications, broadcasting and industrial 
purposes. 
MAGNETRONS, KLYSTRONS and 
THYATRONS for radar equipment. 
TRAVELLING WAVE TUBES. 
TELEVISION camera tubes. 
TRANSISTORS and other semi-con- 
ductors. 
MICROWAVE TEST equipment. 

Interesting work Attractive salaries 
Non-contributory superannuation 

The Company will assist successful candidates 
to obtain accommodation. Please write to 
Dept. C.P.S. 336/7 Strand WC2 quoting 
Ref. R.C. 1506F. 

-RADIO KITS — 
Easy to build battery receiver kits, complete with 
valves and instructions, Medium and Long wave- 
bands. One valve kit, price 43/-. Two valve kits, 
price 70/-. Instruction books 1/6 each post free. 
Parts may be bought separately if desired. 

H. G. BROWN 
-39 KING RICHARDS ROAD LEICESTER^ 
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CONSTRUCTORS build these at low cost! 

30/- 
PERS0NAL 
PORTABLE 
RADIO Post Free 
This little set was designed to give 
you a real personal portable radio 
that you can enjoy anywhere 
without disturbing others. Ideal 
for the holiday, hiking, fishing, 
camping, cycling, etc. Use it at 
home, at the office, in bed, or 
just anywhere. 

Send 2/- for layout, wiring 
diagram and components price 
list. 

PRESELECTOR 
Component parts for this unit, 
specially designed to suit the 
ALL-WAVE RADIO are available 
as follows: 
Panel and Chassis 3/6 
Coil Holder 9d. 
Coil to cover reqd. range 
10-23, 20-43. 40-100; 
and MW range each 3/6 
954 Valve 3/- 
Valveholder 2/- 
0.0001 6!j,F Condenser 4/- 
RF Choke 2/- 
Variable potentiometer 3/- 
Suitable resistors 2/6 
Suitable condensers 2/6 

POWER UNIT TYPE PUI 
An ideal power supply for both 
these receivers and the Pre- 
selector. Also for inclusion in 
Test Equipment. 120V at 25mA, 
6.3V at 1.5A. 

32/6 

ALL-WAVE RADIO 

30/- 
Ideal for the beginner or for those 
requiring a simple standby receiver. 

This I valve S.W. receiver can be built for 
30/- from our list of components, which 
can be purchased separately. It includes 
valve and I coil covering 20-40 metres. 
Provision is made to increase to 2 or 3 
valves if required, and all components are 
colour-coded so that the beginner can 
build this set quite easily. Send 2/- for 
specification, wiring diagram, layout and 
price list. 

Postage: Under 10/-, 9d. Under 40/-, 1/6. Over 40/-, post free 
R.C.S. PRODUCTS (RADIO) LTD 

II OLIVER ROAD (Mail order only) LONDON EI7 

ror CAN RELY ON US     
< Wejspeciatise ONLY in radio and electronic components, a comprehensive stock of which are 
) held by us, to supply Government, educational and commercial laboratories. Can we be of 
} some help to you, the experimenter and constructor? ? 

QUALITY AMPLIFIER KITS 

IN STOCK ALL SPECIFIED PARTS FOR 

MULLARD 3 WATT QUALITY AMPLIFIER 
INCLUDING WYNALL TRANSFORMERS 

MULLARD 510, P.M. UNIT, PRE-AMP 
20 WATT AMPLIFIER 

OSRAM 912, PASSIVE UNIT, PRE-AMP, P.M. UNIT 

TRANSFORMERS FROM STOCK— 
WYNALL, PARTRIDGE, GILSON, W.B., ELLISON 

Detailed Price List Available on Request New Catalogue No. 14 on Request 

S Next to South Ealing Tube Station 65 Bus 

LONDON WS ' Telephone EAL 5737 RADIO SERVICING CO 
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